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DescriptI n 

BACKGROUND OF THE INVENTION 
1 . Field at the Invention 
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bacteria and fragments thereof. P^l^f Jfl!"^^^^^ ^^^er readable recording media in which the nucle- 

01 uslnrthe polynucleotide and/or polypeptide sequence information to make compansons. 

2 Brief Description of the Background Art 

various metabolic regulatory systems so as regulation as preventing 

substances so as to improve the productivity ^^.^^^ biological data on corynefom, bacteria 

regulMlng me giowlh and meaboBsm '^^"^^^^^Z.^.nicw,, ATCC 1 3032 Is r«»rl«l «H> 11 Is known thai 
its genome stze « about 3.100 kb '■"°^ ?^?!??-Z^,„ ,„ of about 3,1 OO Kb. Howe«ef. only 

sso'gr.^^iin.'rrrg-rris^ 

lort;^el?».lsTo'S,C t«^ <« -onttonng exp,essk.„ levels 0. a g.ea, nutnbe. «< Sen^s^"-^ 
Sl, :Sn'g™U.», using DNA cNps. ONA „,^^^^^^^^^^^^ 

re::,oV».Tr.«:.t^^^^^^^^ 

Myco/pacfer/um boWs used in BCG vaccines, and the hke (Saence. 278. 680-686 (1 997). Proc, NalL Acaa, 
96: 12833-38 (1999); Science, 284: 1520-23 (1999)). 
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SUMMARY OF THE INVEhfTION 

10009, An objecn ot the presenUnv ntion ^ to^ovld a po^n^^^^^^^^^^^ ^^^^T"^ ^ecu/ ^iTe 

^ZdraSd^s^rb^^^^^^^^ using the recording medium as we., as a method of using the polynu- 

cleotide and/or po.ypeptide sequence information to make comparisons. 

BR.EF DESCRIPTION OF THE DRAWING 

[001 11 Rg. 1 is a map showing the positions of typical genes on the genome of Corynebacterium glutamicun, ATCC 
;00°?21 Fig. 2 is electrophoresis showing the resute of proteome ana^es using proteins derived from (A) Coo^ 

ioOlTFig. 4 is a flow chart of an example of a system using the computer readable media according to the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

^u«, maK= it po.s«,l. "» fS~pif '"3"^^^^^^ WW, ^cleoBdc ^uence, 01 known g«.« 

,0 unknown gene der™d tram " „^„, t^sed on the p,e..niptk.n ol the metnbolfc 

whole genome shotgun method. ..^Mxt^/fsev 
[001 7] Specifically, the present invention relates to the following (1 ) to (65). 

(1 ) A method for at least one of the following: 

(A) identifying a mutation point of a gene derived from a mutant of a 
B measuring an expression amount of a gene derived from a 
C) ana.y2ing an expression profile of a gene derived from a coryneform bacterium. 
D anaiyzing expression pattems of genes derived from a corynefomi bactenum or 

(E) identifying a gene homologous to a gene derived from a coryneform bactenum. 
said method comprising: 

(a) producing a polynucleotide array by adhering to a solid support at least two P°'y""'^'«°«f "//'^^ 
rom the a ouD consisting of first polynucleotides comprising the nucleotide sequence represented by any 
orof IeQ ID NOS-1 . s^on'd polynucleotides which hybrid^e with the first poVnucleotides under 

Tngent colions. and third polynucleotides comprising a sequence of 10 to 200 continuous bases o, 

Tbl I^cl" p'otnucl^lTarray w«h at .east one ol a .abe.eo polynucleotide derived from a co^ 
S^'JlStaSlriurJ, a labeled po.ynucleo.ld deriv d from a mu.ant ol ,he coryneform bactenum or a 
labeled polynuci otide to be examined, under hybridization conditions 

(c) delecting any hybridization, anc 

(d) analyzing the result of the hybridization. 
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As used her in for example, the at least two polynucleotides can be at least two of the first pojrnu- 
cleot^^tJ leaLt L of the s'econd polynucleotides, at least two of the third polynucleotides, or at least 
two of the first, second and third polynucleotides. 

(2) -me method according to (1). wherein the corynefomn bacterium is a microorganism belonging to th genus 
Corvnebacterium. the genus Brevibacterium. or the genus Microbactenum. ^ ^ ■ ^ 

^^SJoJ a^cord^g to (2). wherein the microorganism belonging to the genus ^^'Y^^'^t""'"^'''^^ 
fmJ^he^XcTsistingo^ 

ummdassecolaCorynebacteriumthemK^ k. ^ 

riJ-SifrSSS a S^ing to (1). wherein the polynucleotide derived from a corynefomi bactenum. the poVnuce- 
oL^L^ed from a m of L corynefom, bacterium orthe polynucleotide to be examined « a gene retetmg 
lo the bZnthesIs of at least one compound selected from an amino acid, a nucleic acid. a vrtamm. a saccharide. 

(6) A polynucleotide array, comprising: 

at least two polynucleotides selected from the group consisting of first polynucleotides '^'"P'^^i"^^^';';^^^ 
otideseruence represented by any one of SEQ ID NOS:1 to 3501 . second polynucleotdes which hybndtze 
wSi thTr^t Polynucleotides under stringent conditions, and third polynucleotides compns.ng 10 to 200 con- 

tinuous bases of the first or second polynucleotides, and 
a solid support adhered thereto. 

AS used herein, for example, the at least two polynucleotides can be at least J«o of ^jl^t'l^^t'l^^^ 
at lee^t two of the second polynucleotides, at least two of the third polynucleotides, or at least two of the first. 

:^"^j:'uctot,^S"^^^^^^^^ 

a homology of at least 80% with the polynucleotide. MnQc <uai or 

%) A polynucleotide comprising any one of the nucleotide sequences represented by SEQ ID NOS.2 to 3431 , or 

a polynucleotide which hybridizes with the polynucleotide under stringent conditions. 

polynucleotide encoding a polypeptide having any one of the amino acid ^l^);^^^^;^^^^"'^'' '° ' 

NOS-3502 to 6931 . or a polynucleotide which hybridizes therewith under stnngent conditions 
M?) A poVnucleotide which is present in the 5' upstream or 3' downstream of a polynucleotide corupr^^gj^l 
nuc eotSe sequence of any one of SEQ ID NOS:2,to 3431 in a whole polynucleotide ""^^f^^^^^^ 
sequence represented by IeQ ID NO:1 , and has an activity of regulating an expression ^^^^l^ P^*^^^^ . 
(1iTa DOlvnucleotide comprising 10 to 200 continuous bases in the nucleotide sequence of the polynucleotide of 
irJy one ouii !o?iO). or a polynucleotide comprising a nucleotide sequence complementary to the po^nucleotide 
comprising 10 to 200 continuous based. 

(12) A recombinant DNA comprising the polynucleotide of any one of (8) to (H). 

li?) A t Jnsfomiant comprising the polynucleotide of any one of (8) to (11 ) or the recombinant DNA of (12). 

(14) A method for producing a polypeptide, compnsing: 

culturing the transfomiant of (13) in a medium to produce and accumulate a polypeptide encoded by th 
polynucleotide of (8) or (9) in the medium, and 
45 recovering the polypeptide from the medium. 

(15) A method for producing at least one of an amino acid, a nucleic acid, a vitamin, a saccharide, an organic acid, 
and analogues thereof, comprising: 

culturing the transfom^ant of (13) in a medium to produce and accumulate at least °' « 
nucleic acid a vitamin, a saccharide, an organic acid, and analogues thereof in the medium, and 
recovering the at least one of the amino acid, the nucleic acid, the vitamin, the saccharide, the organs acid, 
and analogues thereof from the medium. 
5.' (16) A polypeptide encoded by a polynuci otide comprising the nucleotice sequence selected Irom SEQ ID NOS: 

07) A*poiypeptide compnsing the ammo acid sequence selected Irom SEO ID NOS:3502 to 693-. 

(Is) The polypeptide according to (16) or (17), wher in at least one ammo acid is delet d, replaced, mserted or 
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added, said polypeptides having an activity which is substantially the same as that of th polypeptide without said 
at least one amino acid deletion, replacement, insertion or addition. 

r 9) A polypeptid comprising an amino acid sequence having a homology of at least 60% wrth the ammo ac.d 
sequenceTf th polypeptide of (1 6) or (1 7). and having an activity which is substantially th same as that of the 

5 polypeptide. 

(20) An antibody which recognizes the polypeptide of any one of (1 6) to (1 9). 

(21 ) A polypeptide array, comprising: 

at least one polypeptide or partial fragment polypeptide selected from the polypeptides of (16) to (19) and 
10 partial fragment polypeptides of the polypeptides, and 

a solid support adhered thereto. 

(22) A polypeptide array, comprising: 

15 atleastoneantibodywhichrecognizesapolypeptideorpartialfragmentpolypeptideselectedfro^ 
tides of (16) to (19) and partial fragment polypeptides of the polypeptides, and 
a solid support adhered thereto. 

(23) A system based on a computer for identifying a target sequence or a target structure motif derived from a 
20 corynefonn bacterium, comprising the following: 

(0 a user input device that inputs at least one nucleotide sequence information selected from SEQ ID NOS:1 
to 3501 , and target sequence or target structure motif information; 

rm a data storage device for at least temporarily storing the input information; ^ 
iin a comparator that compares the at least one nucleotide sequence Information selected from SEQ ID NOS: 
1 to 3501 with the target sequence or target structure motif information, recorded by the data storage device 
for screening and analyzing nucleotide sequence infonnation which is coincident with or analogous to th 
target sequence or target structure motif information; and 

(iv) an output device that shows a screening or analyzing result obtained by the comparator 
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(24) A method based on a computer for identifying a target sequence or a target structure motif derived from a 
corynefomn bacterium, comprising the following: 

(i) inputting at least one nucleotide sequence infomiation selected from SEQ ID NOS:1 to 3501, target se- 
35 quence information or target structure motif infonmation into a user input device; 

(ii) at least temporarily storing said information; 

(iiO comparing the at least one nucleotide sequence infomnation selected from SEQ ID NOS:1 to 3501 with 
the target sequence or target structure motif information; and 

(iv) screening and analyzing nucleotide sequence information which is coincident with or analogous to th 
40 target sequence or target structure motif infomnation. 

(25) A system based on a computer for identifying a target sequence or a target structure motif derived from a 
coryneform bacterium, comprising the following: 

(i) a user input device that inputs at least one amino acid sequence information selected from SEQ ID NOS: 
3502 to 7001 , and target sequence or target structure motif information; 

(ii) a data storage device for at least temporarily storing the input infonmation; 

(iii) a comparator that compares the at least one amino acid sequence information selected from SEQ ID NOS: 
3502 to 7001 with the target sequence or target structure motif information, recorded by the data storage 
device for screening and analyzing amino acid sequence information which is coincident with or analogous to 
the target sequence or target structure motif information; and 

(iv) an output device that shows a screening or analyzing result obtained by the comparator. 

(26) A method bas d on a computer for identifying a target sequence or a target structure motif derived from a 
cor/netorm bacterium, comprising the following 

(i) inputting at least one ammo acid sequence intomnation selected from SEC ID NO£:3502 to 700T . and target 
sequence information or target structure motif intomnaiion into a user input device; 
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target sequence or target structur motif information. 

sequence information; . . ^ t^t^^«*ir.n- 

liiVa data storage device for at least temporarily stonng the input information. 

(11) a data ^^°'^^°°^''''Z„ ^ . , 3^ one nucleotide sequence information selected from SEQ ID NOS. 

nucleotide having at least one nucleotide sequence selected from SEQ ID NOS:2 to 3501 . and 
(iv) an output devices that shows a function obtained by the comparator. 



following: 



from SEQ ID NOS:2 to 3501. 
{29)Asystem based onacomputerfordeterminingafunctionofapolypeptidehavingatarget amino acid sequence 

derived from a coryneform bacterium, comprising the following: 

one amino acW sequence selected from SEQ ID NOS:3502 to 7001 ; and 

(iv) an output device that shows a function obtained by the comparator. 
(30)Amethodbasedonacomputerfordetem,iningafunctionofapolypeptidehavingatarget amino acid sequence 
derived from a coryneform bacterium, comprising the following: 

(i) inputting at least one amino acid sequence infom^ation selected from SEQ ID NOS^Of to 7001 . function 
SorSlon based on the amino acid sequence, and target amino acid sequence infom.at.on. 

-.cted .rom SEQ id NOS:350. to 7001 
analogous to the po.ypeptiae having at least one am.no ac.c sequence selected Irom SEO ID NOS.3502 



7001. 



_f <o'a\ (!}c;\ ii>7\ and (291 wherein a coryneform bact rium is a micro r- 
(31)Thesysiemaccord.ngto any on of (23). (25). (27) ana (<;sj. wnere y 
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25 



sHuene. IS recorded, «M is usable in the system (25) or (29) or me melhod ot (26) o, (30). 

bacterium is replaced with ar, -'"-'^^ ^^'^^^^^^^^^ at the 59th posmon In the amino 

(39) A PoVpeptide c^mpHsmg «"|^7^«^^^.^S2ts ^p^^^^^^^^^^^ amino acid residue otherthan a Val residue. 

'^T^e polypeptide according to any one of (38) to (43). which is derived from Corynet^cterium glutamicum. 

(45) A DNA encoding the polypeptide of any one of (38) to (44). 

(46) A recombinant DNA comprising the DNA of (45). 

(47) A transfomiant comprising the recombinant DNA of (46) 

Af, iAR\ A transformant comprising in its chromosome the DNA of (45). ^ ^ . 

49) ?hrtr^ns^^nt according to (47) or (48). which is derived from a coryneform bactenum. 
Iso! The t'nsfoLnt according to (49). which is derived from Coo-ebacfenum gMam.cum. 
(51) A method for producing L-lysine. comprising: 

culturing the transfomiant of any one of (47) to (50) in a medium to produce and accumulate L-lysine in the 



medium, and 
recovering the L-lysine from the culture. 



(52) A method for breeding a corynefom. bacterium using the nucleotide sequence infom^ation represented by 

50 SEO ID NOS:1 to 3431 . comprising the following: 

5' method, with a corresponding nucleotide sequ nee in SEO ID NOS.i tc 343 . . 

,11, Idenli-Vlng , .0,0,1=0 polo, p.esen, -'^^J^'^^^^ S TZ"l1o7X on. 
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bacterium obtained in (iii). 

,53, T.e ™«,=- ^rdlns «l»r.l" ^ S-e « 3 ^ .nc.lns an «^ In e pa»wa>- or 

- ™c»«,do .e,„.n» «.o™a..n ™p™en« ^ 

SEQ ID NOS:1 to 3431 . comprising: 
bacterium obtained in (iii). 

156) The method according to (55). wherein the gene is a gene encoding an enzyme in a biosynthetic pathway or 

?5^'^^Lrth™ 

TsS)"" metod for breeding a coiyneform bacterium using the nucleotide sequence information represented by 

SEQ ID NOS:2 to 3431 . comprising the following: 

ierium which have been transfomied with the gene obtained m (..i). 
(59) A method for breeding a corynefom. bacterium using the nucleotide sequence Infom^atlon represented by 

SEQ ID NOS:2 to 3431 . comprising the following: 

rynefomi bacterium; hioev/nthesis oathwav of a target useful product; and 

,ert.m. .he genus S'^''^''-''™;"";; '=7,=,^ 9e™s Co/yneMc 

(62) The coiyhelomi badcnum atcording to (61). wherein ine ™" » caruneBanerium acelcmcKMphlum, 
LLls».«eOtrom,he group cOhsls«n9 0tC».>..eB.aer,™^^ 

C^ryr^ftao^num ac.l09>.-l.mfc™, (^oOr-^MOanu/" 

IS ?r::2rp:r:^=ra.^r::^i===lo a.^, n..e. a* . .,a.,n, a 
saccharide, an organic acid and an analogue thereof, comprising; 

culturlng a corynelom, bacerlum o, any on o, (60) to (62) in a medium ,o produce and accumulate at least 
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acid, a nucleic acid, a vitamin, a saccharide, an rganic acid, and 



one compound selected from an ammo 
analogues thereof; 

recovering the compound from the culture. 

szrd^Ti^Kit-rs::: on ^ — cc^-. 

following: 

(I) preparing 

ESSES— .rrsr^^^^^^^ 

io NoSS lo 7001 lo Menlitymg protein having me »nino «^ sequence. 

AS used nereln. ,ne tem ■pro.eon,=-. » > coined «o-d t, con,«n,ng -prote*,- ««, -genome-, re-e- 1, 
fe?,r'i~CMe".«n°nro:^^^^^^ 

» ,00,S, Tnep™ee«U.v.n,lonwl«0edesc*eOPe,owinn,o,e0e»,..b.eedon,nede,en.,n.,,ono.,h.,^^ 
sequence of coryneform bacteria. 

1 Determination of full nucleotide sequence of coryneform bacteria 

/enumg/iifamicumATCC 13060, ''Oryeoacrem/m gio.o „„,,am/cu#n ATCC 14020 (prior genus and species: 

«av.;m or Corynatacterium iBctofermentum), ^^O^'^bactena^^^^^^ and speJes: Brevibacterium 

lactofermenwm). Corynebactenum herculis /KTCC ^3868 CojneMc^e g^^^n^^^terium saccharolyticum KVCC 

1 4066 Brevibacterium immanophilum ATCC 1 4068. SreviDscienum 
ATCC 19240. Microbactenum ammoniaphilum Al CO 15354. and the like. 
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(1) Preparation of genome DNA of coryneform bacteria 
5 SngSemfcroorganism.andltcontainsacarbonsource.anrtrogensour^^^ whch 

Ke. S^Zst extract. pS 7.2) containing 1% of glycine and the like can be used. Tt,e cultunng « earned out at 
ro fooS^r^er'tJ^^Smpletlon of the culture, the cells are recovered fror. the culture by centrtfugation. The resulting 

15 nomrONA ^^ely hrsinrthe cell wall of the cells using a lysozyme and a surfactant (SDS etc) ^'"^'"^^"S P^^rj 
^nd the liC; uSg a phenol solution and a phenol/chlorofonn solution, and then precipltatng the genonne DNA wrth 
ethanol or the like. Specifically, the following n^ethod can be illustrated. . ,«^,^h»wn« tit 

-^e wUhed cells are suspended In a washing solutton containing S to 20 mgfl isozyme. After shaking. 5 1 
20% SDs7s a^Sto the cells'ln usual, shaking gently perfom,ed at 25 to 40-C for 30 m»,utes to 2 hours. After 

added thereto, fol.owed ^-^^^^^^^^^^^^^ ^,7^^^^ '^^'i, t ^JZ^^to fractionate the acueous layer. 
« 3 mow so^uXe^i sofln (pH 5.2) and isopropanol are added to the aqueous layer at 1/10 times volume and 2 

En™i:r25tis=^^^ 

70% ethanol. followed by air during, and then dissolved in TE buffer to obtain a genome DNA soluton. 
(2) Production of shotgun library 

100341 A method for produce a genome DNA library using the genome DNA of the coryneform bacteria Prepared in 
SfaL^l^nrdelLthoddeLbedinM 

referr^ to as Stec^^^^ 2nd ed."). In particular, the following method can be exemplified to prepare a genom 

D1?A Srarv appropSately usable in detemiining the full nucleotide sequence by the shotgun method, 
mwsr TO 0 oTrSgSe genome DNA of the corynefomn bacteria prepared in the above (1) . a ^"fler^BU J 
Lrer or the like fe added to give a total volume of 0.4 ml. Then, the genome DNA is digested into fragments of 1 to 
^oZlTa sinicatS^Cato Powersonic Model 50). The treatment with the sonicator is periom^ed at an output of 

?oV3;r"^^-sSnVg^^^^^^^^ 

^ loSlT^T^e blunt-ended genome fragments are fractionated by agarose gel or polyacrylamide gel electrophoresis 

t;SslT7:::'^Xl to a^m' " :':^errr rnroS: such as MS elution bu«er (0.5 mo. ammonium acetate 
5 0 mll^ magnls';^^^^^^^ 1 mmol. EDTA. 0.1% SDS) or the like, is added, followed by shaking at 25 to 40-C 

" loO^r^eTJZoUA eluate is treated wHh pheno.ch.orolorm and then precipitated with ethanol to obtain a 

?004oT 'SlertTs ligated into a suitable vector, such as pUC1 8 Smal/SAP (manufactured by Amersham Pham^acia 
Bio'ech) r.he tike usfng T4 l.gase (manu.actured by Takara Shuzo) or the like. The ligation can be earned out by 
5.' allowing a mixture to stand at 10 to 20»C for 20 to 50 hours h m .o „i of TE butt . 

100411 The resulting ligation product is precipitated with ethanol and dissolv d in 5 to 20 nl of TE buff . 
So'J I fcZTtlllVn is translormed .n accoroance with a conventional -^'^"^^'"J °,VeCtSo M^^ DH OB 
solution. Exampl s of the Iranslomiation method include the eleciroporat.on method using ELECTRO MAX DHIOB 
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(manufactured by Ute Technologies) for Esc^enchla coU. The electroporation rnethod can be carded out und r the 

conditions as described in selection medium containing agar, for xample LB 

[00431 The transformed Eschenchia con is spreao on a K=iotntr«nton 5 a/1 veast extract. 10 g/1 sodium 

Ute medium containing 10 to 100 mg. -P^'«'" <'^,-tsTd 1° rcSn^JSor. H Xrad therein"^ 
5 Chloride. pH 7.0) containing 1 .6% of agar) when P"^^ « ^^l^^^ „|dium. In this step, it is possible to select 

« containing 0.1 m9« ot .mpMlln has been added » 'y^°Sa™""o OS ml per «e>l «t tn. LB medium 

SnSsr^rreLrsirsreTSmir.^ 

time. 

15 (3) Production of cosmid library 

100^ Tne genome DNA ,0.1 mg, o, .ne oo,ne,.rm '"^^^.'^'^H':^^,^;:^ ■ 
ostnion enj>me. suoh as Sa.OAI or the like, and then ^^„de. S mmolfl EDTA. 

40% s.o«.se denelty gredient »lng a 1 »* ''T'" ''"'^^ ,M .^iSJlralon™ biie. to «%). 

,0% eucrose. pH 8.0) and a 40% sucrose butter "^"^"^ wo^b« to 1 m. per e«* tube. Attar 

^r:S,r.n" 'o^TrZSareStSr =»;^S:ores.. at.^ 

;rx:r2^Tsrotre^r,rrredts?arene^ 

described in Molecular Cloning. 2nd ed. and then used " h"^ "^..^ extract Gigapack III Gold Packaging 

^oXTrt''bt^;^:.o:s'^™''~---^^^^^^^ 
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containing 0. 1 mg/ml ampicillin has been added described below Also, the culture solution can 

KL^'j^o^^arg'-osrpriLrtre^^^^^ 

i..*:*^. »or« iiearl at nnv time. 



Desiorea ai-ou v> k/y w.^ — 

40 by mixing, and the stored culture solution can be used at any time 

(4) Determination of nucleotide sequence 



(4-1) Preparation of template 

,0054, Tnetu,l„uc,eotld.se<,uenceot genome DNAo, co„natorm b«,ena can be detem,«ad baslcatV accordUtg 

;s~re',zrrrrr^g^eT^^^^ 

in the above (2) {DNA Research. 5: 1-9 (1998)). 

10056) specifically, the template can be P^f P;;;!,^//^;°"°;^i^,^3^ ^3 inoculated by using a replicator (manufactured 

has been added, followed by stationary culturing at 3rc ovem.ght ^^^^ ^ell ol a 

10058} Next, the culture solut.on is transponeo. usmg f ^^^P^. P'^'" 'T^^^^^^^ of a PCR reaction solution has 
96.we., reacfon plate .manutactured by B^^^^^^^^^ shTo) ^hen PCR rJLrrled out in accordance with the 

:-:^Z^tT^^=r^^^^ ?S~ine.mP POP. System 9.00 (manu.actured by P. 
Biosyslems) to amplify the inserted Iragments. 
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[00591 The excessive primers and nucleotides are eliminated using a kit tor purifying a PGR product, and the product 
is used as the template in the sequencing reaction. , . i 

[0060] It is also possible to determine the nucleotide sequence using a double-strand d DNA plasmid as a template, 
roosil Thedoubl -stranded DNA plasmid used as the templat can be obtained by the following method. 

5 0062] The clone derived from the whole genom shotgun library is inoculated into each well of a 24- or 96-well plate 
to which 1 5 ml per well of a 2 x YT medium (16 g/1 bactotrypton. 10 g/l yeast extract. 5 g/1 sodium chlonde, pH 7.0) 
containing 0.05 mgrtnl ampicillin has been added, followed by culturing under shaking at 3rC ovemighL 
[00631 The double-stranded DNA plasmid can be prepared from the culture solution using an automate plasmid 
preparing machine KURABO PI-50 (manufactured by Kurabo Industries), a multiscreen (manufactured by Millipore) 

10 or the like, according to each protocol. 

[0064] To purify the plasmid. Blomek 2000 manufactured by Beckman Coulter and the like can be used. 

[0065] The resulting purified double-stranded DNA plasmid Is dissolved in water to give a concentration of about 0.1 

mg/ml. Then, it can be used as the template in sequencing. 

IS (4-2) Sequencing reaction 

[0066] The sequencing reaction can be carried out according to a commercial V available sequence kit or the like. A 

specific method is exemplified below. . . , 

r0067] To 6 III of a solution of ABI PRISM BigDye Temninator Cycle Sequencing Ready Reaction Kit (manufactured 
20 by PE Biosystems). 1 to 2 pmol of an M13 regular direction primer (M13-21) or an M13 reverse direction proner 
(MI3REV) (DAM Research. S: 1-9 (1998)) and 50 to 200 ng of the template prepared in the above (4-1) (the PGR 
product or plasmid) to give 1 0 |il of a sequencing reaction solution. 

[0068] A dye terminator sequencing reaction (35 to 55 cycles) is carried out using this reaction solution and GeneAmp 
PGR System 9700 (manufactured by PE Biosystems) orthe like. Thecycle parameter can be detemnlned In accordance 
25 with a commercially available kit, for example, the manufacture's instructions attached with ABI PRISM Big Dye Ter- 
minator Cycle Sequencing Ready Reaction Kit. 

[0069] The sample can be purified using a commercially available product, such as Multi Screen HV plate (manu- 
factured by Millipore) or the like, according to the manufacture's instructions. ^ ^ . ^ 
[0070] The thus purified reaction product is precipitated with ethanoi. dried and then used for the analysis. The dned 
30 reaction product can be stored in the dark at -30»C and the stored reaction product can be used at any time. 

[0071] The dried reaction product can be analyzed using a commercially available sequencer and an ana^zer ac- 
cording to the manufacture's instructions. , j 
r0072] Examples of the commercially available sequencer include ABI PRISM 377 DNA Sequencer (manufactured 
by PE Biosystems). Example of the analyzer include ABI PRISM 3700 DNA Analyzer (manufactured by PE Biosystems). 

35 

(5) Assembly 

r00731 A software, such as phred (The University of Washington) or the like, can be used as base call for use In 
analyzing the sequence Information obtained in the above (4). A software, such as Cross.Match (The Unh^erslty of 
Washington) or SPS Cross.Match (manufactured by Southwest Parallel Software) or the like, can be used to mask 

the vector sequence information. ^ , , „ , . 

[0074] For the assembly, a software, such as phrap (The University of Washington). SPS phrap (manufactured by 
Southwest Parallel Software) or the like, can be used. ».„„i„,„„h o«H»h<. 

[0075] In the above, analysis and output of the results thereof, a computer such as UNIX. PC. Macintosh, and the 

45 like can be used. . . ^. j m.^ , i^k— 

[0076] Contig obtained by the assembly can be analyzed using a graphical editor such as consed (The Umvereity 

of Washington) or the like. .., . , 

[0077] It is also possible to perform a series of the operations from the base call to the assembly in a lump using a 

script phredPhrap attached to the consed. 
150 [0078] As used herein, software will be understood to also be referred to as a comparator. 

(6) Determination of nucleotide sequence in gap part 

[0079] Each ol the cosmids in the cosmid library constructed in the above (3) is prepared in the same manner as in 
5t the preparation ot the double-stranded DNA plasmid described in the above (4-1). The nucleotide sequenc at the end 
ol the insert fragment ol the cosmid is determined using a commercially available kit. such as ABI PRISM BigDye 
lemiinaior Cycle Seouencing Ready Reaction Kit (manulactured by PE Biosystems) according to the manufacture-j 
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tn the contig derived from th shotgun ^^^'^^J'^S f^^^^ are clarified, and mutual alignment is earned 

chainlinkage between respectiv '^s'^''* f "^^^"t^^^!^^ S cosmidsandth contigs. Incaseof 

out. Furthenrore. the resulte ar compared v^rth^o^ ST'TlTSn gLl. 255-265 (1996) can be used. 
Co;yna^acrer,«;../u.a,ni^- AT^^^^^ '^^ part) can be determined by th 

[0081] Tlie sequence in the region wnicn cannoi oe w 

following method. ««HotthAAndsofthecontigsareselected. Amongthese.aclonewherein 

inserted fragment Is determined. therefrom containing the sequences at the respective ends 

method to improve the sequence accu^^y^ ceauence of the full genome Include the full nucleotide sequence 

[00871 Bcamplesofthethusdetenninednucleotides^^^^ 

of genome of CorynBhacXeiium glutamicum ATCC 13032 represeniea oy 

,nCe.™,«,ono.n.c^««»,u.nc.«.«™^n,s..=on..eD^«>»,n,m.n.c,eo™.s,,.»«.™p...«- 

by SEQ ID NO:1 

^^^^tr^r^ ftf fio% or more with the full nucleotide sequence 
tp0881 Anucleotldesequenceof apolynucj^^otidehavm^^^ ^^^^ ^„ 

of colynetacterium glutamicum ATCC 13032 ^^^^f-^!?.^/^^^;^^^^ ^e polynucleotide having a nucleotide se- 
mined using the nucleotide sequence ^eP^"^"^"' ''^ i° ^ °ueni represented by SEQ ID NO:1 of the present 
quence having a homology of 80% or more l^J^^J^ ""f^J^;*"^^^^^^^^^^ having a nucleotide sequence having 

invention is within the scope of the present '"v^n^on. The P^"^^^^^ ,^^0:1 of the present invention" Is a 

a homology of 80% or more with the 1^^^^^^^^ can be detemiined using as a primer an. 

polynucleotide in which a full nucleotide sequence represented by SEQ ID NO: 

Oligonucleotide composed of continuous 5 1° 50 "ucleotKlesj ^« ""^ ^ particulariy preferred primer In deter- 
1 .Tor example, according to PGR usmg the cJ^J^^^^^^^^^^^ SvingSeotlde sequences which are positioned at 
mination of the full nucleotide sequence is oligonucleotide having a nucleotide sequence 

the interval of about 300 to 500 bp. and among such °''9°""°f ^" °' ^ ,3 particulariy preferred. The polynucle- 
s lecled from DNAs encoding a protein ^-'-^'"f using the oligonucleotide 
otide in Which the full nucleotide sequence ^V'^/S^^J"^/^ 

includes polynucleotides constituting « ^^^^//''J^^ DNA derivedf rom a microorganism 

i^e:ni::t:^^^^^^^^^ — ^ ^ "~ " " 

rynebactehum glutamicum. 

..,^„„^o.o.ORF,open».*,.-a^e,an.e.p»s.,o.,.^.a.o^.™.™...n.»«e™,.*no,»,.u^ 

ORF 

thus determined ORF can be detemiined. nucleotide sequence of mRNA which can be translated as an 

f0090] The ORF means a continuous region in he ^^^''.^^ ..^ ORF of mRNA is also called ORF. 

amino acio sequence to mature to a protein. A region °* "'^^ "'^"^V-EMF-) is used herein to define a series ol 
. 100911 The expression modulating fragment ''^^'^'"^'^^'/f;^"^^;^ .'g^.^.er seouence iigated operatably ther to. 
polynucleotide fragments which modulat the expression ° /^^^^^^ herein To reler to changes in the 

I:p^s^nf:^ 
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Pharmacia Biotech). nucleotide sequence composed of 6 or more nude- 

[0092J The tem, "target .'^^^ sequence encoding this amino 

otide residues. motif is used herein to refer to a sequence or a combination of 

[0093] The tema target structural motT or target ^"'f/ "^^.^^^^^'^ the threedimensional structure 

sequences selected optionally and reasonably. Such a °" ^rt Various motives are known, 

foled by the folding ofapoj^e^^^^^^^^ 

^^nlnt^Srs a^s^r^^^^^^^^^ 
tKe-S^riM^c^L-o^^^^^^^^^^ 

optionally changed. k «^ i imiv pp Macintosh or the like, can be used. 

[0098] Examples oi u«r / present in the genome of Corynebactenum glutamicum as repre- 

nSSSSSv'S: ^L°e ohS" S^di^vlns .h, sS„no a«. s„„enccs ,epr.sen.«, SEO ,D NOS: 

S,„«„ nomologous «K,uences using . homology searching »'>>"'"'"7'™'°'l " 

Wa™nnan,(i«I. En^.. 765 (1986)) o,«,e »l>.on », amino ac|d ^^■^^^'^^li^^ 

« s,^r^::h'"or:^irhrcTj^r"^^ 

l^dLsSly highly uselul m,croorgan.sms. many of the ioentiliea genes are industrially useful. 
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[0104] Moreover, the Characteristics of respective micrcorganisn^canb CarT.ed by classifyir.9 th functions thus 
^Z,Z Len» a= a .«,pl«. «c.«lng .o ~. sen.™! PCR '^^^^'^^I'^T^ 
r«or^^eX"c,.»«d. « P..sen, InvnOon en be a .,„8.a-«"n^od DNA, . DNA and a 

Lp^^Uo,3--«am,e9lono.apol,n.clao«decomprtslns«,cnu^^^^^^ 

s.iuen^ olTo lo 20O continuous ou<:l«.tMes ot lUe nucteolM. seouance ,ep-aa.n,a<l by any one ol SEQ 'O NOS^' 
r3:iran»l"°.on„=.o«.co^r.,n.ase,.en^«^^^^^^^^^^ 

-rro"^""— - - 

same as 10 to 200 continuous nucleotiaes of the nuc.eotioe seauence represented by any one of SEO ID NOS.1 to 

^^■\r:nr:ro=-i^^^^^^^^^^^ 
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SJeSr „, ,h, p.l»i«* encoded by th. po^faocleotl*. 1» .ddltioMO the .l»«e Oligorudeolrf.. 

3. Determination of isozymes 

r0121l Many mutants of coryneform bacteria which are useful in the production of useful sut»tances. such as amino ' 

?o"?4rHo:e:'Jr «%"nfsT<,:ere^orn^^^^^ is available, such as is provided by the present — " ^^^^^^^^^ 
[o mite airof th; genes encoding target isozymes. In this case, harmful mutations may be avoided and the target 

stances. 

4. Clarification or detemiination of biosynthesis pathway and signal transmission pathway , 

r0126l Attempts have been made to elucidate biosynthesis pathways and signal ^"""J^^' 
S or^anisrJIs. and many findings have been reported. However, there are many unknown aspects of coryneform bac- 
40 teria Since a number Of genes have not been identified so far. 

fni9Ti These unknown points can be clarified by the following method. ^ , 

Sl2?i TJe'uncJionaTinfomiation of ORF derived from corynefom, bacteria as identified by the method of above rtern 
[0128] The '""^ ^ ^ opip is classified based on the biosynthesis pathway of a substance 

^o7^9rT"r:::«^™^^^^^^^^ have been unknown or unCear h^heno are clarified, a useful mutant 

can be oSd by selecting a mutant wherein this pathway has been strengthened. Also when the thus clanf led 
fathway S jSd as not important in the biosynthesis of the target useful produci. a useful mutant can be obtained 
by selecting a muianl wherein the utilization frequency ol lh.£ pathway is lowerec 

5. Clarilication or determination ol useful mutation point 

[01311 Many useful mutants ol corynelom, bactena which are suitable lor the proouciion ol useful substances, such 
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as amino acids, nucleic acids, vitamins, saccharides, organic acids, and the like, hav been obtained. Howev r. it is 
hardly known whteh mutation point is imparted to a gene to improve the productivity. 

r0132l However, mutation points contained in production strains can be identified by companng desired sequences 
of the qenome DNA of the production strains obtained from coryneform bacteria by th mutag nic technique with the 
5 nucleotide sequences of the corresponding genome DNA and ORF derived from coryneform bacteria detemnlned by 
the methods of the above items 1 and 2 and analyzing them 

[01331 Moreover, effective mutation points contributing to the production can be easily specified from among these 
mutation points on the basis of known information relating to the metabolic pathways, the metabolic regulatory mech- 
anisms, the structure activity correlation of enzymes, and the like. , _ ,j 
10 [01341 When any efficient mutation can be hardly specified based on known data, the mutation points thus identtfied 
can be introduced into a wild strain of coryneform bacteria or a production strain free of the mutation. Then. It is examined 
whether or not any positive effect can be achieved on the production. 

r01351 For example, by comparing the nucleotide sequence of homoserine dehydrogenase gene horn of a lysine- 
oroducing B-6 strain of Corynebacterium glutamicum {Appl. Microbiol. BhtechnoL. 32: 269-273 (1989)) with the nu- 
IS cleotide sequence corresponding to the genome of Corynebacterium glutamicum ATCC 13032 according to the presen 
invention a mutation of amino acid replacement in which valine at the 59-position is replaced with alanine (VBl59Ala) 
was Identified. A strain obtained by inUoducing this mutation into the ATCC 13032 strain by the gene replacement 
method can produce lysine, which indicates that this mutatton is an effective mutation contributing to the production 

20 r0136r Similariy. by comparing the nucleotide sequence of pyruvate carboxylase gene pyc of the B-6 strain with the 
nucleotide sequence corresponding to the ATCC 13032 genome, a mutation of amino acid replacement in whch proline 
at the 458-positlon was replaced with serine (Pro458Ser) was identified. A strain obtained by introducing this mutation 
Into a lysine-producing strain of No. 58 (PERM BP-7134) of Corynebacterium glutamicum tree of this mutation shows 
an improved lysine productivity in comparison with the No. 58 strain, which Indicates that this mutation Is an effective 
25 mutation contributing to the production of lysine. 

[01371 In addition, a mutation A1a213Thr in glucose-6-phosphate dehydrogenase was specified as an effecUve mu- 
tation relating to the production of lysine by detecting glucose-6-phosphate dehydrogenase gene ^ of the B-6 strain 
[01381 Furthermore, the lysine-productivity of Corynebacterium glutamicum was improved by replacing the base at 
the 932-position of aspartokinase gene lysCol the Corynebacterium glutamicum ATCC 13032 genome with cytosin 
30 to thereby replace threonine at the 311 -position by isoleucine, which indicates that this mutation is an effective mutation 
contributing to the production of lysine. „ 
[01391 Also as another method to examine whether or not the Identned mutation point is an effectwe mutation, ther 
is a method in which the mutation possessed by the lysine-producing strain is returned to the sequence of a wild tj^ 
strain by the gene replacement method and whether or not It has a negative influence on the lysine productivity. For 
example when the amino acid replacement mutation Val59Ala possessed by hom of the lysine-producing B-6 strain 
was returned to a wild type amino acid sequence, the lysine productivity was lowered in comparison with the B-6 strain. 
Thus it was found that this mutation is an effective mutation contributing to the production of lysine. 
[0140] Effective mutation points can be more efficiently and comprehensively extracted by combining, If needed, the 
DNA an-ay analysis or proteome analysis described below. 

6. Method of breeding industrially advantageous production strain 

[01411 It has been a general practice to construct production strains, which are used industrially in the fermentation 
production of the target useful substances, such as amino acids, nucleic acids, vitamins, saccharides, organic aci*. 
and the like, by repeating mutagenesis and breeding based on random mutagenesis using mutagens, such as NTG 
or the like, and screening. 

[01421 In recent years, many examples of improved production strains have been made through the use of recom- 
binant DNA techniques. In breeding, however, most of the parent production strains to be improved are mutants ob- 
tained by a conventional mutagenic procedure (W. Leuchtenberger. Amino Acids ■ Technical Production and Use In: 
50 Roehr (ed) Biotechnology, second edition, vol. 6 . products of primary metabolism. VCH Verlagsgesellschaft mbH , Wein- 

[0143^ ^Although mutagenesis methods have largely contributed to the progress of the fermentation industry, they 
suffer from a serious problem of multiple, random introduction of mutations into every part of the chromosome. Since 
many mutations are accumulated m a single chromosome each time a strain is improved, a production strain obtaineo 
5t by the random mutation and selecting is generally interioi in properties (lo. example, showing poor growth, delayed 
c nsumptlon of saccharides, and poor resistance to stresses such as temperature and oxyg n) to a wild type strain, 
which bnngc about troubles such as tailing to establish a sutliciently elevaiec proouctivlty. being fr quently contami- 
nated witn misc llaneous bacteria, requiring troublesome procedures in culture maintenance, and the like. and. in its 
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specified from among many mutation points «'*"'""'t,*^'"^;^X^^a33emblinQ these effective mutations in the 

[01461 one of the "^'«««o"P°'"^,'^/?!°If a positive effect is obtained, the mutation point 

whether or not a positive effect is established on the P^^T^^^rsubseQuem onV a strain having the effective 
is saved. When no effect is obtained, the ^du;e f r^eat^^^^^ the effJtiveness of a 

mutation point is used as tj^parem s^^^^^^^^^^^ 

?oT4rS:'recons«utingeffec«vemutat.ons by the method a^^^^^^^ 

feltSr^^^^^^^^^ "Sing such sUains w«hin -7X,rM™/or™i" 262-2^ (1989)). wh^h is ob- 
10148] For example, a lysine-producing """^"^^^J^^jJ ^^^^ 13032. 

lamed by multiple rounds of random -^^/^^f ^^^^^^^^^^ but sJows lowered growth and 

enables ^sine femientation to be P^^^^^f^f^^'^Ze Z ie^^^ temperature should be maintained 

-^ufosrers^^^^^^^^ 

load of cooling during the femnentation. .omnprature exceeding 43'C, a production strain capable of 

[0149] When culture should be earned out at a *^'9*^J^'"P«;!'";f„f^^^ obtained by reconstituting useful 

c'ond Jcting femnentation production at a high '^^^I'^'^'^^l'^;^^^^^^ temperature exceeding 

mutations inamicroorgantembelonglngtothe genus Coo^netac^^^^ 

43«C. Examples of the microorganism capable of growing at ^^^'"^^'^^'^^^^^ 9246. PERM 9246 and 
terium mBrmoaminogenes. such as Corynebsctenum thermoam,nogenes PERM 9244. PERM 

PERM 9247. . ^ nroduct can be obtained using the thus recon- 

[0150] A suain having a further improved P^°'^"'=^'^'^ ° mutagenesis method, the gene am- 

Ltructed strain as the parent strain and further breeding ^^^^"^^^^^^^ the transduction method or 

pimcation method, the gene ^^'^^^^^'^^"^^J^ZVnllZ^^^^^ nduZ but is not llmitedto. a mutant, 
thecell fusion method. Accordingly, the microorgan sm of the pr^^^ recombinant DNA 

sive carbon sources, microorganisms capable of growing at higher temperatures). 
7. Production and utilization of polynucleotide array 
(1) Production of polynucleotide array 

[0153, A polynucleotide array can be produced using the po^nucleotide or oligonucleotide of the present Invention 

obtained in the above items l and 2. - ....^r^^n in whirh at least one of a polynucleotide 
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w..n at .east on ot a PC^nuc.eo«de encoding ^^^^^^^^^ Z^X^^ 
any one of SEQ ID NOS:3502 to P^J^^^^S^^^^^^ in the nucleotide sequences of the po^nu- 

conditions, and a polynucleotide compnsing 10 to zoo coniinuo 

cleotides is adher d. invention include substrates known In the art. such as a DMA chip, a 

^^fS^icTa;™":^^^^^^^ and co.p.ses a solid suppon and plural po^nucleotdes r 

fragments there'of wh^ are .^^^-^^^^cTura^^^^^^ 

[01561 Examples of the sohd ^"PP^'l'"^"^^^^ ^^^^^ surface ot the solid support can be adhered to the 

[01571 The polynucleotides or '^^"j^^^^,^^^^^^^^^^ aoays. Namely, a method in which they are 

surface of the solid support using ^^^l^^^^l'^"^^^^ to which a polycatlon such as polylysine or the lite 

adhered toachemicaiysurtace-tr^^^^^^ 

%^^''Ti:iZ^^^o..es or Oligonucleotides adhered to the solid support, the polynucleotides and oligonuCe- 
LSof me^reL^t inven«on Obtained in the ^^^^^^^^^ 

[Ssoir^r^^^^^^^^^ 

[01611 Also, the oligonucleotides f^;^^^^'^:'^^^^^^^^^^ .n'this method, a linker having a protective group 
photolithography method or the like (Naf. ^^"^^'fJ.^°J^J^^^^ -u_port. such as a slide glass or the like. Then. It 
Which can be removed by light irradiation ^^'^ , J^^^^^^^^^ exclusive!; at a deflnKe part of the 

is irradiated with light through a mask P^°^°'"^°9'!*^I,"'^'^^^ can be removed by light Irradiation Is added 
adhesion part Next, an °«9°""t°^''^«.^,«r.^uSe artee^^^^^ at the irradiatil part. By repeating this 

to the part. Thus, a ligation reaction ^f^""^^^"^^^^^^^^^ 

sir^ars:^^^^^^^^^^^ 

(2) Use of polynucleotide array 

[01621 The following procedures (a) and (b) can be carried out using the polynucleotide array prepared in the above 
(D- 

(ajldentmcationof mutation point of corynefom^bacterium mutant andana^sisof expression amount and 
profile of gene encoded by genome 

gene can be analyzed: 

(0 p^duclng . polyrucleolldo am, b, the ™n»d 

conditions; 

(iii) detecting the hybridization; and 

(iv) analyzing the hybridization data. 

logues thereof. 

[0165] The method will be d"'^"''«^J"^ff;'p. . ^ .^^^^ ,eQ,on of 2.300 kb has been Identified using polynucle- 
10166] A single nucleotide polymorphism (SNP) in a , identllying SNP and methods described 

otide arrays ^Science, 280. 1077-82 (1998)) In ^^^l^^^^i;^''^'''^^^^^^^ 2SA. 1520-23 (1999). and 

in science, 276. 680-686 ,1997). Proc. ~f • ^Jj^- ^^^^ 'tno a nuc'i ic acid molecule (DNA. RNA) derivedfrom 
the like using the polynucleotlae array produced in the < > "^."^^ ^3^,^, ^^,3,,. ^^ich is useful in producing 
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10170) SpecBic examples Include a laBaling method in "^i* " K».„a hereto la bound to 

L m Joo,inSm and. ^e, ;«°" """^^^ rea=«on la 

in biotin molew (Mat BiMchnoL. tft 4S-4e (1 M8». a ''^ "^ ^ 3, p^j„. a„d OUTP having 

m«hod (Nat aoca^M. '* \67S-»0 (<«»«'■«'■'■• ^'^^^^ ^ „„ hybddlz«lon -hount th. nucleic 

Sd"l,rra^X-Tntr^^^ 

Jj;7^"reh^dd.a,»n,„t,n,^ca„ben»aau^^^^^^ 
dose,andthalike.uslnsal.aercontocalm|C oscope a^D^me^^^^^ 

rrc^urrr::ror;i."irar?rasr^^^ 

Lriu:rhas3MS418A..,Scan„e,,^^^^^^ 

Sac;::eTbrT:sL™rrSi~--- 

sham Pharmacia Biotech, or the like). ^„^ifie oene can be monitored using a nucleic acid molecule 

Seorrrcr : XSr-i-ri-.^:::™ ccncom, bacd.. ^e cu»u™ 

Lmbi, o. genea e„c«)ed by Je ^^^^ a„u»,c o. th. 

using . nucleic acid molecule """"S '^"Z^SI oln™ ^'e^neJ^he lull genome seflueoce can be enalyred 

rdT»:~i;:g=ron»Mrr^^^^^^^ 

gene level. 

(b) confirmation of the presence of gene homologous to examined gene in coornefomn bacteria 

-s.=-rpi\^:%::rrb^^^^ 

the above identification/analysis method of (1). 

8. Recording medium storing f u,. genome nuc.eotide sequence and ORF data and being readable by a computer and 
50 methods for using the same 

Th.,en.Veco.dlngn.d,umo,.03de.^^^^^^^^ 
or storage medium which can be direcoy readoul '"^"f^^'"" ° „ ,e<;„,a,„9 media, such as CD-ROM. 

cSar^-srs'orpv- ^^^^^^ 

liKo; and hyorlds In these categories do, '^''^^'^^^'^^^^^^„.^^,^ 0, dev«es lor reading ou. 
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,or ^cortlog .nd ontelng pol,n.cl««de "",7""" Zx or «, ASCI. m. I.in>med «nh com- 

coding for the amino acid ^equenc^^ computer according to the present Invention 

[0184] The recording medium or storage device wnicn is feBaB^'« y Examples Include recording 

le, J., a medium m which »» inloonajon « ».e 7^SJ'„X „SS„.^^^»^^ 



and the like. 



, S,»,«m based on a compu,., a.«, .h, record.,, ,n«<,„a. P-«« lnv,n«on Wh.» 1. ™d.«^ 

unit and an outpul unll oolladively or lndividuall)r. ^.^ina medium ol the presoni InvenOon are searched 

,01.7, Bythe softer, d,v,«WJhadaBr«^^^^ 

0, analyzed using Ihe recorded l^Sm In orter to screen, analyze or comp»e Mdogioally 

Sirs "t^ rro?Zra™J.™orors^^^^^^ a^no acId se,ua,«.s and the ,l« recorded . , 

r:i™Lr«srsS)P-™-"s:ai^ 

L Jrge, seouence or the target structu^l ™" (^'"'^ ZZ^Ir^^^^ ^ '=°'^" <^^' 
GenetyxM«: (manulactured b, So~a» Wvetel^'™) GCG PaoW^^ ^^,„„ 

S;;rr r u?uru3Th™pl^^^^ - — . » necsa,,. m » manner Known to 

°i',r"r.rrgredlumstonngthe.lJ^,eno™.^^^^^^^^ 

whtth the expression an,ount ol a gene '^^^ ^^'^"J'J^^^ genes encoded b, the genome 
profile at the total gene level ol the mietootganora, namely, ""jT"' ' ^ 

Save been expressed and the expression -alio >h"etf^ "",ent ^^^0 lor example, memory de.i=.(s) lor re- 

Sgtrdre^r2rsss:::nr.jrp"er=^^^ 

,„ a user Input device thai Inputs the In.omut.on stored In the recording medium 0, the present Invention, and 

taraet seouence or target structure motif intormation; 

;TroCdetrtr.ho" . sc,een,ng o. an.ly... resun ,o,„n.c by ine comp.,a,o,. 
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roi931 This system is usable in the methods in items.2 to 5 as described above for searching and analyzing the ORF 
L„H ?MF^omafns taraet sequence, target structural motif, etc. of a corynefomi bacterium, searching homologs 

rch':,; -S^es. detelning the biosynthes. P-^-^«- ^^^^^^ 

identifying spots which have been found in the proteome analysis. The term homologs as used herein inauoes 
of orthologs and paralogs. 

10. Production of polypeptide using ORF derived from corynefomi bacteria 

roi941 ThepolypeptideofthepresentinventioncanbeproducedusingapolynucleotidecornprisingtheORFob^^ 
« ttfmV Sd«^^ the polypeptide of the present invention can be produced by expressing the polynu- 

L^t1d?oTthe pTesent i^Sn'oTa fragment thereof in a host cell, using the method described In Mole^lar aoning. 
2ndTd Cun^tp'S^^TMol^^^ and the lite, for example, according to the following m^hod^ 

foi95? " A DNA fmgment having a suitable length containing a part encoding the polypeptide is prepared from the full 

Si° A^rDN^mlic"^^^^^ in a nucleotide sequence at a pari encoding the PO^Pt«a of the pi^sent 
[nvenJonl'VepTc^t gh^e a codon surtab.e for expression of the host cell. « necessary. The DNA is useful for 

^r::^:^::^^:^^^ -gment into the downstream of a promoter in a ■ 

TJoT '47p;:r:f mVe'x'pSon l^^t'lncude those which can replicate autonomously the a^ve-^nbed 
host ill ^cTn be mtegrateS Into chromosome and have a promoter at such a posUion that the DNA encoding the 

fSir W^ra%T^^^^^^ or the li.e. is used as the host cel.. It is preferred that the 

DNA o?S?preTent invention and a transcription termination sequence. A promoter controlling gene can also be con- 

Si;'?xC.L?on include a vector plasmid wh^h is replicab.e in ^°0^"f^«-"-^J^^^ 

LrLh'a^p^OU-Pan^^^^^ 

!?.l.i!Itf„n NO ^109V DTerm2 (U.S. Patents 4.686.191. 4.939.094 and S.160.735). pSupex. pUBHO. pTP5 
pEG4^0?rBSe'J.T7^ 2392 (1 990)). pGEX (manufactured by Pham,acia). pET system (manufactured 

?020rCpTomoter can be used so long as it can function in the host ceil. Examples include promoters derived 
KscJ^L^St Phage and the Mice, such as trp promoter (P.,) . lac promoter. P, P-^^^^" 
pZolefand the like. Also. ari«icially designed and modified P--°»--- -^^.^f^^P^.'^^ '^'^^ 
Li^aH in coriPQ iP x21 Iflc Dromoter, /acT7 promoter tefl promoter and the like, can be used. 
02o3l t i prile;^d use a piTsmid in which the space between Shine-Dalgamo sequence which Is the ribosome 
Linding s ue'^e and \l IniUaL codon is adjusted .c an appropriate distance (.o. examp^ 5 « "-^^^^^^^ 
m2051 The transcription termination sequence is not always necessary lor the expression ol th DNA of the presen 
Lvenln Howeve^";«^ 

fo2061 one ol oroina.7 sKill in the art will appreciate that tne codons ot the above-described lements may be opti- 
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„,ized. in a known manner, depending on the host cells and J";''™"";^^^^^ the genus Sermtia. 

10207, Examples otthe ^'-^ '"^"^J ^^^^^^^^^^ 

the genus Bac/flus. the genus Brewbacfenum. the genus oo/>ne^c . ^ . ,.XL2-Blue. Escherichia 

.ozones, and the like. Specmc examples ^-^^-^^'^^ 7^n:S^ a,1^^^ E^ '->i''^'<>^' 
con DH1 . Escherichia coti MC1 000. .^^^^f^i^^ .^f ^J/^^^^S^ «// NY49. Escherichia CO//GI698. 
cherichlaccllH3^0^. Escherichia col,Uo. 49 ^f^^'^'^^'^^^^l'^^ Bacillus subWis. 

Escherichia coliJB^ . Senate ncaria. SerraUa f^^^J^^'^^^^ Bre^ 

Beciinssar^oll^uelaa^e^^^^^ 

teriumammontapMumK^CC 15364. microoraanism fe used as a host, an EMF necessary 

10208, When Corynehacterium ^'fj^^f ^^^^^^^ po»ynucleotide of the present in- 

fer expressing the P^JVPfP^^ « ""^.^^^^^^^^^^^^^^ it is n^essary to prepare the EMF 

V ntion contains an EMF. When the EMF « Also when a higher expression amount or specifkj ex- 

separateV and ligate It - " ''V^n^i'^Sa"^^^^^ thereto so as to put the EMF In ■ 

TerS: Sl"on :t:S:^:.::^^^L^^^ of usmg an externa., Ilgated EMF are d^losed in 

TaLe-descrJ^ed host cel^. such as a method in ^'^^ « ^^^^^^^ :^tS;ds 
(1972)). a protoplast method (Japanese Pub 'i^'f^'^Zle^^^^^ the like, cin be used, 

described in Gene. IT. 107 (1982) and '^°'«^"'«^*J^f;/'f "ector inc ude pYES2 (manufactured by 

,0210, When V-t is^-^ed a^^^^^^^^^ ^^i^S^o'^rY<^i50 I^^^^^^^ p5si5. and the like, 

mvitrogen), YEp13 (ATCC 37115)jrEpZ4 (Aila- o ^ Examples include a promoter of a gen 

Sc^'^°^^^'°'"y^%'^l^;^^;^ include Saccharomyces cerevislae. Schlzosaccharomyces 

PIchla. the genus Candida and the like. SP®*='''^,7^'^P_ . aliuvlus Candida utilis and the like. 

pombe. Kluyveromyces lactls. Trichosporon pullulans ^'^""^"^^^^^"'^^^^^ method for introducing DNA into 
^213] With regard to the method for l*,e .ntj^ducJono^^^ 

yeast, such as an electroporation method ' *£^te'o/ ?S liTl983)). a method described In 

Acad Sd USA. 75: 1929 (1978)), a lithium acetate method {J. Bactenol.. JSJ. iw ii»c. „. 

P,oc;^/a«. >Acad. S«-. USA. 75: 1929 (1978^^^^^^^ 

[0214] When animal cells are used as the host '^'^•f *^P'®^ ciontecM oAxCAwt (manufactured by Takara 

and PCEP4 (manufactured by '"v^orogen). pRev-Tre man"^^^^^ ^^HshTd Unexamined Patent Ap- 

Shuzo). pcDNA. -iP«=^« unexamined Patent Application 

r2L7o^™M8^^^^^ 

by invltrogen). PAGE103 (J. Biochen,.. 101: ^ 0 987)). pA^^^^^^ ^ ^^^^^^ ^, „ 

[0215] Any promoter can be used so ^^^J.^^^^^^^^^^ 8^40. a promoter of retrovlms. a metal- 

iroXr.^era^::trcT^^^^^^^ 

m2lTExrptT^^^^^^^ Nama^va cell, monkey COS cell Chinese hamster CHO cel.. 

^TaXes^Published Unexamined Patent APP-t;^^^ long as 

[0217] The method for introduction ^^^^^^^^ method Worec/.no/ogy. 

it is the general method lor .ntroducmg DNA Patent Application No. 227075/90). a 

SSLr^^^^^^^^ ~ - '''''' 

TcST s'cLa.;' ar^r.::Z g"ne transler vector and bacurovlrus are s.mu.aneous.y Inserted into insect cells 
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toobtainarecombinantvimsinaninsectcelIcufturesupematant.andthentheinsectcellsarBinte^^ resulting 
;S™j;™gr used in t.e method include pB.ueBac4.5. pVL139a. pVU1393 and 

raST'^E^ptl 7Zt^ SSstclule Spo^opte. fn.g>per,s oocytes S,9 and 8,21 iBscuro^n^ B^resslon 
T^Xtory Manual. W.H. Freeman and Company. New Yohc (1992)). Tnct^opluslB n/oocyte H.gh 5 (manu- 

Sdescribedbacurovirustorthepreparationoftherecombinantvirusincludej^^ 

Published Unexamined Patent Application No. 227075«0). lipofect.on method (Proc. Natl. Acad. Sd. USA 84. 7413 

K w'hen itent cells are used as the host cells, examples of expression vector include a T^ plasmld. a tobacco 

" Tn7p-motrcaTb'^^^ so long as It can be expressed in plant cells. Examples include 35S promoter ot 

cauliflower mosaic virus (CaMV). rice actin 1 promoter, and the like. , 
[0^26] i^ples of the host cells include plant cells and the like, such as tobacco, potato, tomato, carrot, soybean. 

ofSodL^ino DNA S D a^^^^^ such as the Agrobacterium method (Japanese Published Unexamined Patent 
A^SS 14^8^85. jlpa^^^^^ Published Unexamined Patent Application No. 70080/85. WO 94/00977) the 
SrTiratton meSiod (Japanese Published Unexamined Patent Application No. 251 887/85). the partcle gun method 
Mananese Patents 2606856 and 2517813), and the like. 
.5 e^rSormant of the present invention includes a transfom^ant containing the poVpeP«d« o t^e presen 

nvent on per se rather than as a recombinant vector, that is. a transformant containing the polypeptide of the present 
In'niion ^iS Is ir^eg rated into a chromosome of the host, in addition to the transfom^ant containing the above 

[^grX^'.^xp'essed in yeasts, animal cells, insert 

t' e'S^Speptide can be produced by curturing the thus obtained transfom^ant of the P^^^^^t invenUon In a 
Si medium (o produce and accumulate the polypeptide of the present invention or any polypeptide express d 
under thTcontrol of an EMF of the present invention, and recovering the polypeptide from the culture. 
?0M11 Cul^^^^^^^^^ the transfom^ant o, the present invention in a culture medium is earned out according to the 

35 rnnventional method as used in cutturing of the host. ^ - #• , 

Jj2"3|;'Thertf.e transfomiant of the present invention is obtained using a prokaryote. such as Eschenchis col, r 
the like or a eukaryote. such as yeast or the like, as the host, the transformant is cultured. 

Sm3] Any of a natural medium and a synthette medium can be used, so long as It contains a ca-Jon source a 
nil mgin source, an inorganic salt and the like whteh can be assimilated by the transfom,ant and can perfomi cultunng 

" p4]~s:f;rca'^^^ 

hydrates (for e«mple. glucose, fructose, sucrose, molasses containing them, starch, starch hydrolysate. and the like) 
Xanic adds (for example, acetic acid, propionic acid, and the like), and alcohols (for example, ethanol. propanol. and 

1S2mT" Examples of the nitrogen source include ammonia, various ammonium salts of '"^^"'^ ^^''^ .^I^^^^^^ 
acids for exan^»le, ammonium chloride, ammonium sulfate, ammonium acetate, ammonium phosphate and the like), 
other iitrogen-conialning compounds, peptone, meat extract, yeast extract, corn steep liquor '^ei" hydrolysate, soy- 
bean meal and soybean meal hydrolysate. various fermented cells and hydrolysates thereof, and the like. 
[02361 Examples o, inorganicsalt include potassium dihydrogen phosphate, dipotassium hydrogen phosphate, mag- 
S phos^ate. magnesium sulfate, sodium chloride, ferrous sulfate, manganese suKate, copper sulfate, calcium 

""^^TtT^^^uZ^^ carried out under aerobic conditions by shaking culture, -"^'"erged-aeration stimng cuKure 
or the like The culturing temperature is preferably from 1 5 to 40-C. and the culturing time is generally from 1 6 hours 
°o ?^di!? The PH 01 ,he medium is prelerably maintained a. 3.0 to S.O curing the culturing. The pH can be adjusted 
uslno an inorganic or organic aclc. an alkali solution, urea, calcium carbonate, ammonia, or the like. 
S kls antibi ticssuchasampicillin.tetracycline,andth like.canb add dt th medium during the cultunng, 

io239rwlI.en a microorgan.sm translormed with a recombinam vector containing an inducible pr m ter is cultured. 
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PmST cu»„h™ ^ c.m«. ou, 5en.,a% « a PH o- 6 .0 8 .no a »™pera«,™ o. 30 .. 40-C « «» pre»n~ 
^4^" Al'S^aiy. an«bio«cs. such « wana™>^n. pericUlin, »,d *e ca. b. ad««. 

102461 ™~'»'*9i"a'n«l<>'«9="«~lj;«y^"^^^^^^ 

[0246] Additionally, antibiotics, such as gentanncin ana me mkc, can 

and the like. o m r tn q and a temoerature of 20 to 40*C for 3 to 60 days. 

K ii^rrsi^ra^r^x";^^"- - «^ - » - — »- - 

S' rdSe. above. ... po^p.^«. cn - P-"^,^-!^^ 

-™:rL?a.°ui:r;:^:sx.r.crr.^^^^^ 

tide, and recovering the polypeptide from the culture. -needed orotein production or fusion protein 

No. 336963/93. wo 94/23021. and the like. „ no.sitivelv secreted extracellularly by expressing 

po^aptld. o, «,a presan, — ra^:,:SaCtX a gtT.Zp*^^^^ ».* a. by .ao 

L'^.^ra^LTdl' ^.":rraS:.*;,r,H. ™,b J -.U^, . ..pa.eaa P.b,.ba. u.axa™,„a. 

polypeptide from the an.mal .nd-vidual or plant '"f '^'''^"^'^ ^^^g^, ^^^^njion using the animal individual 

10258] Examples ol '^^^ --''^^ inh^ese Hnviron ran a^^ developed by inserting a gene 

rorgrrhL;^:^^'^^^^^^^^^^ 

/American Joarna/ Of CZ/n/ca/ Nam/ion, 63. 627S (1996). B.onecmology, 830 (1991)) 
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«, DNA .ncding the polypepli* 01 ^'''^Zl^^^S^^ZS^L pr«lu*on .nd ««™ul«l<.n plac. 
are specrfic for mammary glandular cells. „«h„o„tiri» of the oresent invention using the plant Individual 

iii^sr-pXejjdV^^^^^^ 

[0262, The po^rpeptide of the present m^^^^^ 

example, two in vftro translation methods which may be "^eo. namev, « wtro transcription product, 

method using DNA as a J.^^^^^^^^ and a target gene integrated 

and the like. The ^^'"P'^^^D^^^ '"^"Sf and the like. To select the most suitable system • 
therein and downstream of the initiation site, a ^^"'"^ ..^^7 . svnthesized (prokaryotte cell/eucaryotte 

for the in vitro translation, the origin of the gene encoding *e P~*!;";^^^^^^^ Z should be consW- 

cell).thetypeofthetemplate(DNAmNA).mep^^^^^^ 

rge:;:rn='p":ei:.Sgr^^^ 

iS^'e^rT"^^^^^^ Of a ONA nucleo«de se.uen.. Zr-^T^'So'i^l^ZTc.i^Z^^^^ 
Lcarrled out using an /. WJ^t^^^^^^^^^^^^^^ 

utactured by Promega. catalogue No. L1130). ^'so. irar^cnp ^^ be carried out using 

reaction or translation reaction, and the like can be ^^^f/; ^^^"^^^^^^^^ be isolated and purified using the 

102651 The polypeptide produced by the of the present invention is 

general method for '^^^^'^l^^^.;^;^";^^^^^ centrifu^atL afte^ cu«n,ation. suspended 

expressed as a soluble product '^^.^^ P^^^^^^^ a Manton Gaulin homogenlzer. a Dynomill. 

in an aqueous buffer, and dismpted "^'"9 "".-Tf;'^^^ the cell-free extract, a purified 

or the like to obtain a cell-free extract. Frorn the ="P«^«^" ^J^, J, ^^^^e. for example, sohrent ex- 

product can be obtained by the 9e"e^«' "J J^^f "^^-^^J"^ de^Sg p^J^^^Sn using an organte sdhrent. anion ex- 
traction, salting out using ammonium sulfate 

such as isoelectronic focusing or the like, alone or in '^^^'''"^^^"Jj!^'^^^^^^^ ^^^^ ^^,1^ ,he cells are collected in the 
[0266] When the polypeptide is expressed - ^" '"^^^^^^^^^^^ 

same manner, disrupted and centnfuged to recover f^^. P;°^"f* The solubilized solution 
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NOS:3502to6931. o^iH «mipnce in which at least one amin acids is deleted, 

[02691 Furthermore, a po^peptld compr«.ng an am.no aad " J'^"^^^^^ substantially the same activity 

replaced, inserted or added in the am.no acid "Jf °' ^^^^^ Jjj^^^^ %he tem, "substantialV the same activity 
as that of the polypeptide is included .n the «=°P^* ^^^^^^^^ bT^eTnhe^nt function, enzyme activity or the like 
as that of the polypeptide' means the ^^\^'^J^^^'^^2^^^^'^rB66e<i. Vhepolypeptide can l,e ob- 
possessed by the polypeptide whch ^^'^'^l^^^'^^'^^'''^^^^^^ Mot^cZctoning. 2nd ed.. 

tained using a method for introducing pat-specjc ^"^^""'f^Jf^J^? ^N^AcJd. Sd. USA. 79. (1982). 

Gene. 34: 315 (1985). NucAdds. fles. *a (^^85). Pj^ jVatf -^^^^ 
example, the polypeptide can be obtained by ,nu^^^^^^ 

:::?s=ra:::^rs^^^^^ 

more preferably 1 to 10. and most P;efer^!y 1 ^t^L^^^Hnlertion or addition in the amino add sequence of the 
[0270] The at least one ammo ac.d ',^P'«=^,^^^^^^^ Is deleted, replaced, inserted 

polypeptide of the present invention is used herein to referto ttiat ™1 , insertion or addition may 

add residues in'the same group can be replaced with each other. 
Group A: 

10272] leucine, ^o.eudne. norleucine. valine, norvaline. alanine. 2-aminobutanoic acid, methionine. O-methyteerine. 

t-fjutylglycine. t-butylalanine. cyclohexylalanine; 

Group B: 

102731 asparatic add. glutamic acid, isoasparatic add. isoglutamfc add. 2-aminoadipic add. 2-aminosuberic acid; 
Group C: 

[0274] asparagine. glutamine; 
Group D: 

[02751 lysine, arginine. ornithine. 2.4-dlaminobutanoic add. 2.3-diaminopropionic acid; 
Group E: ' 

[0276] proline. 3-hydroxyproline. 4-hydroxyproline; 
Group F: 

[0277] serine, threonine, homoserine; 
Group G: 

which has not been mmaeo, .1 .s pr ™ "'^Jj^^^ nolbe n melated. when ealcu- 

or the like. 
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organic acid, and analogues thereof can ''"""^^^ a„d accumulate at least one component selected 

„b«an<»s such » an»= "X"liSn, .SLaance can b, lmp™..d ^ing «».. <!«.„. 

synthase gene derived from ^^^"^'^ ^.^^"^f.^'lT^^ according to the present Invention can 

[0284] To produce such a physiologically actwe polypeptide of the present 

Le cuiured fy the same method as enr^loyed !" ^^^^^^^ the culture medium 

invention as described above. Also, the P'^V^'^^''^; method and other known methods, 

in combination with, for example, the .on '"Stn^i^^^^^^^^ electroporation. calcium transfection. 

[0285] Examples of methods known to one of ""^'"JJ.^,'*'' whJ^^ te a bacterium; and microinjection, 

the protoplast method, the method using a P^^^/' fJ^J,"^^^^^^^ the method using a vims, and the 

calcium phosphate transfection. the laboratory manual. Cold Spring 

lik . When the host is a eukaryote (Mo/ecuter f .'^J^^J^^^^^ ,Ser eukaryotes (f or example, yeasts). 

Harbour Laboratory Press. 1 998)). ^^Pf ^ °* me state of a recombinant poVnudeotide 
higher eukaryotes (for exar^ple m^ma^^^^^^^^^ 

fragment present in the host cells, rt can be "^^9^^^° '"^^ unit outside the chromosome. These trans- 

„ P,ep=ra1loh o( aalibod, recognizing the pol«.eptid. ct me presanl Invehlloh 
.CSe, A„an,».»,wh«,recogn.ae«e^JJ«pt«eo,«^^^^^^ 

polypeptide of the present invention. 
(1) Production of polyclonal antibody 

as keyhole limpet haemocyan.n. bovine thyroglobulin, or tneiiKe. inep h 

bv a peptide synthesizer. ^ .„ m times at the intervals of 1 or 2 weeks 

iiJ, %.e a«n.su...n »' si,p„ ^ cCeCeC .ron, ,he 
after the first administration. On the 3rd to 7th a^y^"f ™ anl.gen t,y enzyme immunoassay 

venous plexus o.the ^ve^rounc and U .scon^-ed^^^^^^ ^^J^^^^^ 

{Enzyme-linked immunosorbent Assay (EUSA), igaKu t>noin y^vf^} 
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[0293] Examples of the method for the isolation and purifcation include centrifugation. salting out by 40-50% satu- 
rated ammonium sulfate, caprylic acid precipitation {Antibodies, A Laboratory manual. Cold Spring Harbor Laboratory 
(1988)) or chromatography using a DEAE-S pharose column, an anion exchange column, a protein A- or G^lumn, 
a gel filtration column, and th lik . alone or in combination thereof, by methods known to those of ordinary skill in the art. 

5 • 

(2) Production of monoclonal antibody 
(a) Preparation of antibody-producing cell 

10 [0294] A rat having a serum showing an enough antibody titer against a partial fragment polypeptide of the polypep- 
tide of the present invention used for Immunization is used as a supply source of an antibody-producing cell. 
[0295] On the 3rd to 7th day after the antigen substance is finally administered the rat showing the antibody titer, the 

spleen is excised. . ^ , ^ • i 

[0296] The spleen is cut to pieces in MEM medium (manufactured by Nissui PharmaceuticaO. loosened using a pair 
15 of forceps, followed by centrifugation at 1 ,200 rpm for 5 minutes, and the resulting supematant is discarded. 

[0297] The spleen in the precipitated fraction is treated with a Tris-ammonium chloride buffer (pH 7.65) for 1 to 2 
minutes to eliminate erythrocytes and washed three times with MEM medium, and the resulting spleen cells are used 
as antibody-producing cells. 

20 (b) Preparation of myeloma cells 

[0298] As myeloma cells, an established cell line obtained from mouse or rat is used. Examples of useful cell lines 
include those derived from a mouse, such as PS-XBSAgS-UI (hereinafter referred to as -P3-U1 •) (Curr. Topics in Micro- 
biol Immunol.. 81: 1 (1978); Europ. J, ImmunoL, 6: 511 (1976)); SP2/0-Agl4 (SP-2) {Nature. 27^. 269 (1978)): 

25 P3-X63-Ag8653 (653) (J. Immunol.. 123: 1 548 (1 979)); P3-X63.Ag8 (X63) cell line {Nature. 256; 495 (1 975)). and the 
like which are B-azaguanine-resistant mouse (BALB/c) myeloma cell lines. These cell lines are subcultured in 8-aza- 
guanine medium (medium in whfch. to a medium obtained by adding 1.5 mmol/l glutamlne. 5x10-5 mol/l 2-mercap- 
toethanol 10 jigAnl gentamtein and 10% fetal calf serum (PCS) (manufactured by CSL) to RPMI-1640 medium (here- 
inafter referred to as the 'normal medium-). 8-azaguanine Is further added at 15 \xg/mf) and cultured in the normal 

30 medium 3 or 4 days before cell fusion, and 2x10^ or more of the cells are used for the fusion. 

(c) Production of hybridoma 

[0299] The antibody-producing cells obtained in (a) and the myeloma cells obtained in (b) are washed with MEM 
35 medium or PBS (dfeodium hydrogen phosphate: 1 .83 g. sodium dihydrogen phosphate: 0.21 g. sodium chloride: 7.65 
g, distilled water 1 liter. pH: 7.2) and mixed to give a ratio of antibody-producing cells : myeloma cells = 5 : 1 to 10 : 
1 followed by centrifugation at 1 ,200 rpm for 5 minutes, and the supematant is discarded. 

[0300] The cells in the resulting precipitated fraction were thoroughly loosened. 0.2 to 1 ml of a mixed solution of 2 
g of polyethylene glycol-1000 (PEG-1000), 2 ml of MEM medium and 0.7 ml of dimethylsulfoxide (DMSO) per 10^ 
40 antibody-producing cells is added to the cells under stirring at 37*C, and then 1 to 2 ml of MEM medium is further 
added thereto several times at 1 to 2 minute intervals. 

[0301] After the addition, MEM medium is added to give a total amount of 50 ml. The resulting prepared solution is 
centrifuged at 900 rpm for 5 minutes, and then the supernatant is discarded. The cells in the resulting precipitat d 
fraction were gently loosened and then gently suspended in 1 00 ml of HAT medium (the normal medium to which 1 0^ 
45 mol/l hypoxanthine. 1.5x10-5 mol/l thymidine and 4x10-7 mol/l aminopterin have been added) by repeated drawing 
up into and discharging from a measuring pipette. 

[0302] The suspension is poured into a 96 well culture plate at 100 ^lAwell and cultured at 37*0 for 7 to 14 days in 
a 5% CO2 incubator. 

[0303] After culturing, a part of the culture supernatant is recovered, and a hybridoma which specifically reacts with 
50 a partial fragment polypeptide of the polypeptide of the present invention is selected according to the enzyme immu- 
noassay described in Antibodies, A Laboratory manual. Cold Spring Harbor Laboratory. Chapter 1 4 (1 998) and the lik . 
[0304] A specific example of the enzyme immunoassay is described below. 

[0305] The partial fragment polypeptide of the polypeptide of the present Invention used as the antigen in the immu- 
nizalion is spread on a suitable plate, is allowed to react with a hybridoma cullunng supernatant or a purilied antibody 
5- obtained in (d) described below as a first antibody, and is further allowed to react with an anti-rat or anti-mouse Immu- 
noglobulin antibody labeled with an enzyme, a chemical luminous substance, a radioactive substance or the like as a 
second antibody for reaction suitable tor the labelea substance . A hybrioome which specifically reacts with the polypep- 
tide of th present invention is selected as a hybridoma capable 0I producing a monoclonal antibody of the present 
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T^Taonm is repeated using the hybridoma twice by limiting dilution analysis (HT n^edium (a medium in whteh 
[0306] Cloning B repeaiea » x ^ ^ the nomial medium is secondly used), and a 

5 producing a monoclonal antibody of the pres nt invention, 
(d) Preparation of monoclonal antibody 

ro307i The monoclonal antibody-producing hybridoma cells obtained in (c) are injected intraperttoneally into 8- to 

S T;iitJf.uTd tSilected ,rom the mice or nude mice, and centrtfuged to remove solid contents at 3000 

« Sao'sT "A^mTo' lonal antibody can be purified and isolated from the resulting supernatant according to the method 

Sol '°^;:^X'^'of t^e^'S^^ using a mouse monoclonal antibody typing Wt or a rat mon- 

S aloitlp^gr^^^^^^ amount can be detem^ined by the Lowry method or by calcu.at.on based 

roVlTl ""-Jh^a'So'i^'L^^^^ in the above « within the scope of the antibody of the present i-ention 
M12 The anS can be used for the general assay using an antibody, such as a '«*<>a5^%";«i«"f ' l^t^Sf 
mri uLassL (RIa7co^^ binding assay, an immunotissue chemical staining method (ABC method. CSA mettv 
od er^mlnop^^^^^^^ Westem blotting. ELISA assay, and the like (An introdu^onto 
B^ifS'S^n/flLes Elsevier Science (1986); Techniques in Immunocytochemlstry. Academic Press. Vol. 1 (1982)^ 

vol. 2 Jl^ilVSr^SSn .^bodies-ALaboratoryMsnual. ColdSpring Harbor laboratory 

Cou/se Vol 5 Immunoblochemistry Research Method. Tokyo KagakuDojin (1986)). 
fMiai ^e antTbody of the present invention can be used as it Is or after being labeled w* a label. 
so M ?1 Sar^ptes of the label include radioisotope, an affinity label (e.g.. biotin. avidin. or ^^.^Jf >• '^f^^ 
e Q hor^era^K peroxidase, alkaline phosphatase, or the like), a fluorescence label (ej., 

K'a^rerusfng a rhodamine atom. (J. Histochem. Cytochen,.. 7ft 315 (1970); Meth. Enzym.. B2: 308 (1979). /m- 
«,iinn/ ino^ 129 M 972V J Immunol., Meth., 13: 215 (1979)), and the like. 

' £p ession of^^e pS^eptide of the present invention, fluctuation of the expression, the presence or absence 
S stSctufal ch^^^^^^^^ o he po^peptide. and the presence or absence in an organism other than co-yneform bactena 
ol a Sitircfrri^^^^^ poh^peptide can be analyzed using the antibody or the labeled ant.body by the 

using the antibody of the present invention. 
12. Production and use of polypeptide array 
(1) Production of polypeptide array 

[0317] A polypeptide array can be produced using the polypeptide of the present invention obtained In the above 
item 10 or the antibody of the present invention obtained in the above Item 11. 

03«] The poCep«de array of the present invention includes protein chips, and comprises a solid support and the 
DolvDeotide or antibody of the present invention adhered to the surface of the solid support. 

fosig^ Samples oHhe solid support include plastic such as polycarbonate or the like; an acrylic resin, such as 
J.Zc.yla^de'^rU^U^^^^^ complex cart^ohydrates. such as agarose, sepharose. orthe like; silica; a silica-based ma- 

terial, cartjon. a metal, inorganic glass, latex beads, and the like. „Hhor»rt to the surface of the solid 

[0320] The polypeptides or antibodies according to the present invention can be adhered «° ♦►^e^u^ace o^ the solid 
support accordinVto the method described in Biatechniques, 27: 1258-61 (1999). ""^J^f ■ 
1999) ;an..oo?or£xper/^ema/,^rnuna,osy. 4th editio 

Emym 34 (1974); Advances in txpenmental Medicine and Biology, 42 (1974): U.S. Patent 4,681 ,870, U.S. Patent 

....... penorme. ...e.., ,he polypeptide or antibody of the 

present invenUon to the solid support at a high density, though a high lixat.on density is no. ah«ays necessan.. 
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(2) Use f polypeptide array 

invention have b en adhered thereto as describ d m the above (1). .,_..,3^„g ^ the polypeptides of the 

(I) p»partag » p.lyp»«* l>"«>9 P»l«>«»"» »' "» """"^ °" """"" 

m"2^1rgJiUlyP«.»«ln,™b,UZ«i<«thep.«»p.l<le»™,toge*» 

unbound material has been rennoved; and 
(iv) analyzing the detection data. 

Spec..exan,p.esofthepoVpeptidearravtow^^^^^^^^^ 

include a Po^P««^« ^^"^^^^^^^^ ^T^^pV^e^o^^^^^^^^^^ acid sequence In which at 

sequence selected from SEQl^^^^^^ 

by subjecting the gene to the following steps (i) to (iv): 

S drS,Xiol,pep.«. bo.n- ,o .h. p«,p^.ld= lmm.bi»z«. on fte .^y us»g a ,abate<l .acond ™,»»d, 

of the present invention; and 
(iv) analyzing the detection data. 

103.7, Spec^cexamplesofthepo^e^^^^^^^^^^^^ 

a polypeptide array compns.ng a scl.d 7001 . a polypeptide comprising an amino 

comprising an amino acid sequence selected from SEQ ID ^05^^02 to 7001 a p yp p H ^^ ^^^^ 

amlno8eldse<iuenc.olap»t °' » ^"'^5''*^ . „„illc polypaplide can ba monllored gsing a polypeptM. obtained 
rr«™~ r^ir r;°Sir»?dr,Jl,^r4...«'n. baca-a. T.a ca„ be 

frsrwr:aSpa";«nS ,ro^ a ..utan, o. c=^ne,o™ ba«e«a used, a ™,a,ad po,ypap„»e can be 

detected. 

13 Identification of useful mutation in mutant by proieome analysis 

K^rz^e:^^ra^lsrXerrdSrdrnTen^^^^^^ 
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„1» weigh, in .he pftranf "2;;^'",„^ ™^ .S^us s"^ih panem. car. P. «ih«v.<l (JIS K 3eoo 2474). 

br'Crr^tr-^^'nerssjrhr^^ 

showing a fluctuation therebetween. rftn/nefonn bacteria and a production strain showing an im- 

103341 The proteome analysis of a w.ld ^^^^^J^^.^^'^^^'^^J^t^^^^ a mLion protein which is useful In 
proved productivity of a target product makes « PO^*^ ^« fDrotein of which expression amount is fluctuated, 
breeding for improving the productivity of a ^^9f^ P"/**^ strain thereof are each subjected 

103351 Specr«»lly. a Wild type strain of corynefonn ba^^^^^ 9 ^ ^ 

to the proteome analysis. Then, a spot '^^^"X^^ n yieW in accordance with an increase 

found and a data base is searched so that « P^^^^^^^^^^^^^^^^^^ analysis on a wild type strain and 

r.rs;^riSgtrmr^^^^^^^ 

Uuence infom^tion and the amino add 

quence (nucleotide sequence of acid sequence infomiation. of the genome of 
medium storing the nucleotide sequence ^^^^^ sequences and using a primer de- 

corynefomi bacteria of the P^««"^ ^ i^^f^!!*^ Lt the usefu? mutation point is specified, an 
s\gned on the basis of the detected ''"'^f^'^^^^^^l'^^,^^^^^^ derived therefrom can be easily bred. , 

is not limited thereto. 
Example 1 

Detemnination of the full nucleotide sequence of genome of Corynebacterium gtutamlcum 

^0340, The tun nucleotide sequence of the genome of Cor^^^^-^^TT^^^^^ P--"^ 
cove' *e full genome. Specifically, the following procedure was earned out. 

(1) Preparation of genome DNA of Corynebacterium glutamicum ATCC 13032 

• ATrri3032 was cultured in BY medium (7 g/l meat extract, 10 gfl peptone. 3 
103411 Corynebactenum glutamicam ^JCC 1 3032 was ^^^^^^'^ ' ^t and the cells were collected 

g/l sodium chloride. 5 g/lyeast ^^^^'^^^^^^'^^^^^^^ Tris hydrochloride. 25 mmol/1 EDTA. pH 

by centrifugation. After 10 mg/ml lysozyme. followed by gentty shaking at 

8.0). the cells were suspended in 10 r^l of S^^^^^^^r conta.m^^^ w y mixture was maintained 

37-C for 1 hour. Then. 2 ml of 1 0% SDS was added t^e eto to lyse l^^^f^f ^^^^^^^^.j^gd phenol was added thereto, 
at 65-C for 1 0 minutes and then cooled to -o7;^^73«;^»^^^^^^^^^^ cenT Ituga ^ x'g. 20 minutes. 20-C). The 

followed by gently shaking at room ^^"['P^^'^^V^ and extraction with chlorofomi (twice) 

aqueous layerwasseparatedandsubjectedto extraction wrthphenou^^^^^ .sopropanol were added ai 

in'the same manner. To the aqueous layer. 3 moU. ^^^ZTTZXZ -^^-^^^^ ^^'^ 
V10 times volume and twice vo'u-. respec.ivejrjo^^l^^^^^^^^ mmol/l EDTA. pH 8.0) containing 

genome DNA wasdissolved again ,n3mlo,TE^^^^^^^^^ y ^ ^^^^^^ ^.^^ p^^^^, phenol/chlorolom. anc 

0.02 mg/ml of RNase and ma.ntameo at 37 C ome DNA was subjected to is - 

chlorolorm were carried out successively in the sam manner as tne aoo 
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r^KiA «.«^ir.rtflt*» was wflsHed With 70% ethanol three times, followed 

(2) Construction of a shotgun library 

elearopnoreste. Genome liagments 01 1 to ^ * "'^"J^"" ™ „ ,»ios)«asa<Medmereto,lollowedbysHal«i9 
e™noa,».ece|«e..OmmoM™^^ 

mecia Biotech) were «gMetl at 1='<="'.''"'.''°"^1 „. . „j HBsoKed In 0 01 ml olTE buner.TBe llgalion soluUon 
103431 The lisalion '«'^''^,S^S^J^^oZl.S^^ man,<a=tum<l l„ Ule Technolosle.) b, Ite 

r;^=':rsrn°.rx££^-^^^^^^^ 

at 3r*C overnight. ,^,^oH nn the olate medium was stationarily cultured in a 96-well 

Slg 20?1 8(,Sn,l was .d*l thereto. Mowed by sUmno to obtain a gl>«.n.l stoeK. 

25 (3) Construction of cosmid library 

10345, AboutCI mgoftHegenomeONAot Co^ne^«cre.u.^^^^ 

Sauail (manufactured by Takara Shuzo) and "^-^^^f^^^^^^^^^ 20 ,nmol/l Tns hydrochloride. 5 

spcrose density gradient obtained "^-"Vn^Aft^rth^^eSgati^^^^^ thus separated was fractionated into 

mmol/1 EDTA. 10% or 40% sucrose. pH ^^^^^'^^.^^^l^e^^^^ fraction by agarose gel electrophoresis. , 
tubes at 1 ml in each tube. After '^f ^l"^;'^^ '[^^^^^^^ was precipitated with ethanol. 

a fraction containing a large amount °' f^^^A fra^"^ (manufactured by Stratagene) in accordanc 

[03461 The DNA fragment was •'9«L°'*;°,^^;f„^"^i^^ Into Escherichia coff XL-1 -BlueMR strain 

with the manufacture's instructions. The ''9«|^°" P^^""^ 

(manufactured by Stratagene)using G.gapack l.^o^^^^ medium containing 0.1 mgA.! amp- 

(4) Detenmination of nucleotide sequence 
(4-1) Preparation of template 

PGR method using the library prepared in the above (2)- ..^^^ libran/ was inoculated using a replicator (man- 

'action plate (manufactured by PE Biosystems conta.mng a PGR ,y ^akino et s,. 

irof'^s^e primers andnucleotideswereelimln.^^^^^^^^^^ 

Led by Amersham Pham^acia Biotech) a^-^^the residue wa^ ^^l^^^^^^^^^ as a template. 

(0351 ] Some nucleotide sequences were detennmed using a oouoie sirana 
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rnwi T>i6 double-stranded DNAplasmid as the template was obtained by th following method. 

L^>}Tmedium(16g/1bactotryptonJOgflyeastextracrt.5g/lsodiumchloride.pH7.0)conte^^ 

at 1 5 ml per each well and then cultured under shaking at src overnight. ^ , 

r03541 The double^tranded DNA plasmid was pr pared from the culturing solution using a" airtornatic Ptesmid pre- 
paring rrachine. KURABO PI-50 (manufactured by Kurabo Industries) or a multiscreen (manufactured by Millipore) in 
accordance with the protocol provided by the manufacturer. ^ ^ ^ , 

purify the double-stranded DNA plasmid using the multiscreen. Biomek 2000 (manufactured by Beckman 

Coulter) or the like was employed. 

[03561 The thus obtained double-stranded DNA plasmid was dissolved in water to give a concentration of about 0.1 
mg/ml and used as the template In sequencing. 

(4-2) Sequencing reaction 

[0357] To 6 m of a solution of ABI PRISM BigDye Temilnator Cycle Sequencing Rea^ReacBon ('nanufactur^ 
Ly PE Blosystems). an M13 regular direction primer (M13-21) or an M13 reveise direction pnmer (MJ3HEV) {DNA 
Re^^ S- 1-9 (1998) and the template prepared in the above (4-1) (the PCR product or the plasmid) were added 
tV^e 10 >U of a sequencing reaction solution. The primers and the templates were used in an amount of 1 .6 pmol 

« To^ief ^^-rerat^sr S -"on of 45 cy.es was carried out w.h GeneAmp PCR System 9700 (rj«nu- 
factured by PE Biosystems) using the reaction solution. The cycle parameter was detemiined in accordance wfth the 
manufacturer's instmction accompanying ABI PRISM BigDye Temiinator Cycle Sequencing Ready Reaction Kit Th 
Snple was purified using Multiscreen HV plate (manufactured by Millipore) according to the manufacture's insuuc- 
tions The thus purified reaction product was precipitated with ethanoi. followed by drying, and then stored In the darit 

^' fOTlgl^ The dry reaction product was analyzed by ABI PRISM 377 DNA Sequencer and ABI PRISM 3700 DNA An- 
alyzer (both manufactured by PE Biosystems) each In accordance with the manufacture's instructions 
S] T?e data of about 56.000 sequences in total (i.e.. about 42.000 sequences obte^ 

er and about 8.000 reactions obtained by 3700 DNA Analyser) were transferred to a server (A^ha Server 41 00: man- 
ufactured by COMPAQ) and stored. The data of these about 50.000 sequences corresponded to 6 times as much as 
the genome size. 

(5) Assembly 

[0361] All operations were carried out on the basis of UNIX platfomr,. The anatytteal data were ^^^f^^j'^ 
platfonn using X Window System. The base call was carried out using phred (The U"'^^'^'^ ^^^W!^*''"^^""^-^^^ 
vector sequence data was deleted using SPS Cross.Match (manufactured by Southwest Parallel Software). The as- 
semb V was carried out using SPS phrap (manufactured by Southwest Parallel Software: a high-speed version of phrap 
(The University of Washington)). The contig obtained by the assembly was analyzed using a graphical edjor. consed 
(The Universi^ of Washington). A series of the operations from the base call to the assembly were carried out simul- 
taneously using a script phredPhrap attached to consed. 

(6) Determination of nucleotide sequence in gap part 

[0362] Each cosmid in the cosmid library constructed in the above (3) was prepared by a method sirriilar to the 
preparation of the double-stranded DNA plasmid described in the above (4-1). The nucleotide sequence at the end o^ 
the inserted fragment of the cosmid was detemiined by using ABI PRISM BigDye Terminator Cycle Sequencing Ready 
Reaction Kit (manufactured by PE Btosystems) according to the manufacture's instructions. ^ . ^ 

[03631 About 800 cosmid clones were sequenced at both ends to search a nucleotide sequence in the contig derived 
from the shotgun sequencing obtained in the above (5) coincident with the sequence. Thus, the linkage between re- 
spective cosmid clones and respective contigs were detemiined and mutual a'isn'^e"! was earned out F^ri^enriore. 
the results were compared with the physical map of Corynebacterium glutamicum ATCC 13032 (Mo/. Gen. Genet.. 
252: 255-265 (1996) to carrying out mapping between the cosmids and the contigs. 

[03641 Trie sequence in the region which was not covered with the contigs was determined by the following method. 
03651 Clones containing sequences positioned at the ends of contigs were selected. Among thes clones, about 
1 000 Clones wherein only one nd of the ins rted f ragm nt had been determinea were selected and the sequence at 
the opposite end of the inserted fragment was determined. A shotgun library clone o, a cosmid clone containing the 
sequ nc s at the respective ends of the inserted 1 ragm nt in two contigs was Identifi d, th full nuci otid sequence 
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ottheinsrtedfragmento»thlsclonewasdetennined.andthusth '^^^^'^^^^^^^'^^^'^^^J^^^^ 

When no shotgun Hbraiy clone or cosmid clone covering the gap part ^'^^l^^'^T^ ^Then 

r„rt louoS at the two contigs were prepared and the DNA fragment in the gap part was amplrfied by PGR. Then. 

walll^me^od to improve the sequence precision. The thus detem^ined full nucleotKle sequence of the genome of 
10 corynebacterium glutamlcum ATCC 13032 strain is shown In SEQ ID NO:1 . 

(7) Identification of ORF and presumption of tts function 

roaeTl ORFs in the nucleotide sequence represented by SEQ ID NO:1 were identified according to the following 
Sd R^ tTe OR? regions we^e detem^ined using software for identifying ORF. I.e Glimmer. GeneMark and 
S rerJa^rmm on UN.X p.atfom, according to the respective manual ««ach^ to the so^^. ^ 
[0368] Based on the data thus obtained. ORFs in the nucleotide sequence represented by SEQ ID N0.1 were iden 

So] The putative function of an ORF was detem,ined by searching the ^JJ^S^^ 

!:„ J «rtho ORF aaainst an amino acid database consisting of protein-encoding domains derived from Sw»ss- 
TrSt PIR o gI^Z daXrcorLed by protein encoding domains derived from GenBanK 'latabase F^e 
Sea«.h(manSaSbyCompugen).orbysea^ 

1 rtatflhase consistino of Drotein-encoding domains derived from Swiss-Prot, PIK or tienpepi 

sie'coriXp^^^^^^^^^^ 

Of irthrd^rmrned OR are shown in SEQ ID NOS:2 to 3501 . and the amino acid sequences encoded by these 

nnPs are shown in SEQ ID NOS:3502 to 7001 . 
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hypothetical membrane protein 


hypothetical membrane protein 1 
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Function 


1 


phosphate transport system 
regulatory protein 


phosphate-specific transport 
component 


phosphate ABC transport system 
permease protein 


phosphate ABC transport system 
permease protein 


phosphate-binding protein S-3 
precursor 


acelyltransferase 


hypothetical protein 
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branched-chain amino acid 
aminotransferase 


hypothetical protein 
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5-phosphoribosyl-5-aminoimidazote 
synthetase 


amidophosphoribosyl transferase 
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Table 1 (continued) 


Homologous gene 




Mycobacterium tuberculosis 
H37RV RvOB21c phoY-2 
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Table 1 (continued) 


Homologous gene 
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Table 1 (continued) 
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Table 1 (continued) 
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Example 2 

Oetermination of effective mutation site 

(Did ntification of mutation site based on the comparison of the g n nucl otide sequence of tysine-producing B-6 

Strain with that of wild type strain ATCC 1 3032 

[0374] Corynebacterium giutamicum B-6, which is resistant to S-(2-aminoethyl)^steine (AEC) njampicin^^^^ 
rnvdn andl^auracil. is a lysine-producing mutant having been mutated and bred by subjecting the ATCC 
S sualn Smumple rounds of random mutagenesis with a mutagen. N-methyl-N" -nitro-N-nrtrosoguamd.ne {^^^ 
130J^ strain Mir-rnhini Riotechnol 32- 269-273 (1989)). First, the nucleotide sequences of genes derived 

T^eqenes relating to the lysine production include lysE and lysG which are lysine-excret.ng genes, ddh. dapA hom 
I^d ^sC fenS^^ dehydrogenase, dihydropicolinate synthase, homosenne ^ehyd^genase and 

aspaSSnLe respectively) Which are lysine-biosynthetic genes; and pyc and zwf encod.ng pyaivate ca^^^^^ 
anS gtcosTe'rhS respectively) which are glucose-metabolizmg genes. T^^"''^^'^^^^^^ 

PrcSsSer. were evaluated whether or not the mutations were effective according to the followmg method. 
25 (2) Evaluation of mutation. Val59Ala. in horn and mutation. Pro458Ser. in pyc 

strain of Corynebacterium giutamicum ATCC 13032 (hereinafter referred to as the wild type ATCC 13032 st ain or 
?h^-lTCC1M32 strain-) and the lysine-producing No. 58 strain, respectively, using the gene replacement mettiod. A 
LiLmL ve^trpCESo or the gene replacement for the introduction was constructed by the following memod^ 
K A^Tasmid vector pCeIj having a kanamycin-resistant gene and being capable 

Luo/oj ^ ^ . ^^r. n^n^t ^Qfi. 175-178 M 984^) and a p asmid pMOBS (ATCC 77282) containing a 

Sch^^racted ^d purified using GENECLEAN Kit (manufactured by BIO 1 01). The pCE53 '^^9";«"^«"^J^ ^^^^ 

;^nsfo^ant by'the alkali SDS method had a structure in which the 2.6 kb DNA fragment had been inserted .nto the 

Ne^ leTerrira^uroS Joi« and pyc, were amplifled by PCR. and insened Into pCEgO 
L«ISina to theTA cloning method (Bio Experiment Illustrated vol. 3. published by Shujunsha). Specifically. pCES30 

"ceSo fragm.M was coocennaled by eMraclion wUh pherol/ohlorofom. and p,ec,p,tat,on «ill> .a.anol. and allowd 
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. , /«;^^L^ R.vinhvq Acra /> 51 9 (1 963)). Using the cnromosomal DNA as a .emplate, PCH was carriea 

?i l^e ,es"»no Pclproduct was a.,biect«> » agarosa gel elacropno.aais. aM a«,acta<l a.d punl..d "''"gSE^E^ 
Jl^L ^ ,.„?.,.,< >™ RI0 1 01 s TBen me PGR product «as allowed to leact In me presence of Tag polymerase 
,0 r^urrrbX-^^^^^^^^ at 7^C ror 10 minutes so t.at a n.c.eot.e. adenine (A), was adds. 

ro3*9r^e above pCES30 T vector fragment and the mutated hom gene (1 .7 kb) or mutated p/c gene (3 6 kb) to 
[03791 I ne aoove po product were concentrated by extraction with phenol/chlorofomn 

s^t on ^edTum Lording'^ alkali SDS method. As a result of digestion ana^rs.s "^'"a/^^^'?^^'^" ^"^^^^Ji^g"" 
con«3matthe p.asmid had a structure in which the 1 .7 ^ or^6 Icb DNAfragment hadbeen inserted .nto pCES30. 

L^nJLoto the aene replacement method was carried out according to the following method. Specrfically. PC^omM 
aSTcpycSsB w'e" to the ATCC 13032 strain and the No. 58 strain, respective^ and -trams 'n w^j^^^^^^^^ 

ana pL,pyc^o ! J »u» ohrnmr,<somal DNA bv homologous recombination were selected using the method of 
plasmid « integrmed in^ in which the second homologous recombination was 

Lt^ed'Llw'^e SS^bJt^srcLn meld making use of the fact that the 8ac///as subWis levansucrase encod d 

Strain or inese mqqs^^ As a result it was confirmed that pChonn59 or pCpyc458 had been 

aSt^d ^im or pyc genes are present closely on the chromosome, and the second homologous recombination 

" 'SS^EroirseTra^^sfom^ants (having been recombined once) was spread on ^g^ ~ 

prepared by adding 100 g of sucrose. 7 g of meat extract. 10 g of peptone. 3 g f -°<^;"'" ^^'""'^^^S ° ^^^'^^^^^^ 
' fmanufactured by Difco) and 18 g of Bactoagar (manufactured by Difco) to 1 liter of water, and adjust ng pH 7^) 
S^rcuttS^at 30-C for a day. Then the colonies thus growing were selected in each case. Since a strain .n which th 

45 ^ce Xe is present converte sucrose into a suicide substrate, it cannot grow in this medium (J Sacfeno/.. 174: 5462 
?992rOn the c^her hand, a strain in which the sacB gene was deleted due to the second homologous recomb.na^n 
bet!reen me w^ld type and the mutated hom or pyc genes positioned closely to each other fomis no suic.de substrate 
arthere^orT LTgrow in this medium. In the homologous recombination, erther the wild type gene or the muteted 
get is d^etedTogether with the sacB gene. When the wild type is deleted together with the sacB gene, the gen 

" [oSSrrhriroro^rON^^^^^^^^ obtamed second recombinants was prepared by the above m^hod of 

'!^\t a??CR was carried out using Pfu turbo DNA po^merase (--"'-XspQ S^^^^^^ 
buffer In the hom gene. DMAs having the nucleotide sequences represented by SEQ ID NOS.7002 ^ere 
Ssed as the pri^^r set kiso. in the pyc gene was used. DNAs having the nucleotide sequences represented by SEQ 

55 Tno? rooJ and 7005 were used as the primer set. The nucleotide sequences of the PGR products were detemiined 
Z ^he conventional ^^^^ so that it was judged whether the hom or pyc gene of the second recombinant was a wild 
5;,e or a m'arlt >S ^result, the second reiorSbinant which were called HO-1 and No. 58pyc were target strains having 
the mutated hom gene and pycg n , respectively. 
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(3) Lysine production test of HD-1 and No. 58pyc strains 

f03841 The HD-1 Strain (strain obtained by incoroorating the mutation. Val59Ala. in the horn gene into the ATCC 
, 3032 strain, and the No. 53pyc stra.n (stram ootamed by .noorporating the mutation, Pro458Ser, in the PYf^^^^'^^ 
th lysine-oroducing No. 58 strain) were subjected to a cuttur test in a 5 I jar femienter by using the ATCC 13032 
strain and the lysine-producing No. 58 strain respectively as a control. Thus lysine production was .ammea 
[03851 After culturing on BYG agar medium at 30-C for 24 hours, each stra.n was inoculated into 250 rnl of a seed 
medium (medium prepared by adding 50 g of sucrose. 40 g of com steep liquor. 8.3 g of ammonium sulfate 1 g of 
urea 2 g of potassium dihydrogenphosphate. 0.83 g of magnesium sulfate heptahydrate. 10 mg of iron sulfate hep- 
tahvdrate 1 mg of copper sulfate pentahydrate. 10 mg of zinc sulfate heptahydrate. lOmgofp-alanine.Smgof n.co^nic 
aclJ 1 5 mg ofthian^n hydrochloride, and 0.5 mg of blotin to 1 liter of water, and adjusting its pH to 7.2. then to which 
30 g of' calcium cartjonate had been added) contained in a 2 1 buffle-attached Ertenmeyer flask and cultured therein 
at 30»C for 1 2 to 1 6 hours. A total amount of the seed culturing medium was inoculated into 1 ,400 ml of a main culture 
medium (medium prepared by adding 60 g of glucose. 20 g of com steep liquor. 25 g of ammonium chlonde 2.5 g of 
potassium dihydrogenphosphate. 0.75 g of magnesium sulfate heptahydrate. 50 mg of iron sulfate heptahydrate. 13 
mg of manganese sulfate pentahydrate. 50 mg of calcium chloride, 6.3 mg of copper sulfate pentahydrate, 1.3 mg of 
zinc sulfate heptahydrate. 5 mg of nickel chloride hexahydrate, 1 .3 mg of cobalt chloride hexahydrate. 1 .3 mg of am- 
monium molybdenate tetrahydrate, 14 mg of nicotinic acid, 23 mg of p-alanine. 7 mg of thiamin hydrochlonde and 
0 42 mg of biotin to 1 liter of water) contained In a 5 1 jarfermenter and cultured therein at 32-C. 1 wm and 800 rpm 
while controlling the pH to 7.0 with aqueous ammonia. When glucose in the medium had been consumed, a glucos 
feeding solution (medium prepared by adding 400 g glucose and 45 g of ammonium chloride to 1 liter of water) was 
continuously added. The addition of feeding solution was carried out at a controlled speed so as to maintain the dis- 
solved oxygen concentration within a range of 0.5 to 3 ppm. After culturing for 29 hours, the culture was tenmina ej 
The cells were separated from the culture medium by centrifugation and then L-lysine hydrochtoride in the supernatant 
was quantified by high performance liquid chromatography (HPLC). The results are shown in Table 2 below. 



Table 2 


Strain 


L-Lysine hydrochloride yield (g/l) 


ATCC 13032 


0 


HD-1 


8 


No. 58 


45 


No. 58pyc 


51 



[03861 As Is apparent from the results shown in Table 2, the lysine productivity was improved by 'ntroducing the 
mutation, Val59Ala, in the horn gene or the mutation. Pro4S8Ser, in the pyc gene. Accordingly, it was found that the 
mutations are both effective mutations relating to the production of lysine. Strain. AHP-3. in which the mutati n. 
Val59Ala. in the homgene and the mutation. Pro458Ser, in the pyc gena have been introduced into t^^e wild type ATCC 
13032 strain together with the mutation, Thr331lle in the lysC gene has been deposited on December 5. 2000 in 
National Institute of Bioscience and Human Technology. Agency of Industrial Science and Technology (Higashi 1-1 -3. 
Tsukuba-shl, Ibaraki. Japan) as FERIWI BP-7382. 



Example 3 

Reconstruction of lysine-producing strain based on genome information 

[03871 The lysine-producing mutant B-6 strain (Appl. Microbiol. Biotechnot.. 3Z 269-273 (1989)) which has been 
constructed by multiple round random mutagenesis with NTG and screening from the wild type ATCC 13032 strain, 
produces a remari<ably large amount of lysine hydrochloride when cultured in a jar at 32»C using glucose as a carbon 
source. However, since the fermentation period is long, the production rate is less than 2.1 g/l/h. Breeding to reconsttu e 
only effective mutations relating to the production of Vsine among the estimated at least 300 mutations introduced into 
the B-6 strain in the wild type ATCC 13032 strain was performed. 

(1) Identification of mutation point and effective mutation by comparing the gene nucleotide sequence of the B-6 strain 
with that of the ATCC 13032 strain 

[03881 As described above, the nucleotide sequences of genes derived from the B-6 strain were compared with the 
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to the method shown below. 

(2) Construction of plasmid for gene replacement having mutated gene 

maSQl The olasmld for gene replacement. pChom59, having the mutated hom gene and the plasmid for gene re- 
SieLnt pC^S having the mutated pjc gene were prepared In the above Example 2(2). Plasm.ds for gene 
reolacement having the mutated fysC and zwf were produced as descnbed below. 

SsoTTe /ysC and zwf having mutation points were ampir.ed by PGR. and inserted mto a P ^ 
ni^^ri^nt OCES30 according to the TA cloning method described in Example 2(2) (Bio Experiment Illustrated. Vol. 3). 
fST SeoS* cS^rsomal DNA was prepared from the tysine-producing strain according to the above 
S^^od of SSi UsTng the chromosomal DNA as a template. PCR was carried out with Pfu turbo DNA Polyn^e^se 
rin^aSured bv S^^rSne) In the mutated lysC gene, the DN As having the nucleotide sequences represer^ted by 
Leq ^rNOS 7S06 an^^^^^^ as the primer set. In the mutated zwf gene, the DNAs having the nucleot.de 

SEQ ID NOS.7006 ana fvvf ^^.^^^^ 7009 as the primer set. The resulting PCR product was subjected 

traZ". gef "Xho eS^^^^^^ purifed using GEN EGLEAN Kit (manufactured by BIO 101). Then 

IheTcR produc^^^^^^^ io react in the presence of Taq DNA PO^«-f« (--"'f 
and dATP at 72"C for 1 0 minutes so that a nucleotide, adenine (A), was added to the 3 -end. _ 

so ut on medum according to the alkali SDS method. As a result of digestion ana^sis "f-ng restnct.on ^^^^^^'^^^^ 
confled thZe plasmid had a structure in which the 1 .5 kb or 2.3 kb DNA f r^ent had been inserted into pCES30. 
The plasmids thus constructed were named respectively pClysC311 and pCzwf21 3. 

(3) Introduction of mutation. Thr311lle. in lysC into one point mutant HD-1 

r03931 Since the one mutation point mutant HD-1 in which the mutation. Val59Ala. In ftom was introduced intp the 
S IbaVS 13032 strain had been obtained in Example 2(2). the mutation. Thr31ine. in /.sC was '"tro*^^^^^^^^ 
*e hS^-^ strS using pClysC311 produced in the above (2) according to the gene replacement n^e^^^f ^^^f "^"^ 
Example 2^ PCR wi carried out using chromosomal DNA of the resuming strain and. as the P"'^«;^«;'; °NAs I^T'^ 
the Zcleo tide sequences represented by SEQ ID NOS:7006 and 7007 in the same manner as in Example 2(2)_ As a 
reLTS me fL that the nucleotide sequence of the PCR product was detem,ined in the usual manner, was confirmed 
tShesTrainw^^^^ 
, hom gene. 

(4) Introduction of mutation. Pro458Ser. in pyc into two point mutant AHD-2 

roasill The mutation Pro458Ser. in pyc was introduced into the AHD-2 strain using the pCpyc458 produced in Ex- 
S 2(I?by th? gene ^^^^ method described in Example 2(2). PCR was carried out using ch^mosoma^ 
SI? of Se resulting strain and. as the primer set, DNAs having the nucleotide sequences represented by SEQ ID 
SoS:7oSrand 70S5 "0 the same manner as in Example 2(2). As a result of the fact that the --^-^^-^^-'^l^ 
The PCR product was detemiined in the usual manner, it was confirmed that the strain ^h.ch was "a^^^^ "^^'^ «^ 
a three point mutant having the mutated pyc gene in addition to the mutated hom gene and lysC gene. 

(5) Introduction of mutation. Ala213Thr. in ziWinto three point mutant AHP-3 

r03951 The mutation. A1a213Thr. in zivf was introduced into the AHP-3 strain using the pCzwf458 P^duced in the 
S)OV (2)^y t^gene ;eplacement method described in Example 2(2). PCR was carried out "-"Sj'l^-^/^^.^^^^^^^^ 
J°he esulting strain and, as the primer set. DNAs having the nucleotide sequences represented by SEQ D NOS_ 
7008ar70olinSesamemannerasin ot.de sequence of the PCR 
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product was determined in the usual manner, it was confirmed that the strain which was named APZ-A was a four po.nl 
mutant having th mutated zwf gene in addition to the mutated horn gene. tysC gene and pyc gene. 

(6) Lysine production test on HD-1 . AHD-2. AHP-3 and APZ-4 strains 

[0396] The HD-I . AHD-2. AHP-3 and APZ-4 strains obtained abov were subjected to a culture test in a 5 I jar 
fermenter in accomlance with the method of Example 2(3). 
[0397] Table 3 shows the results. 

Table 3 



Strain 


L-Lysine hydrochloride (g/1) 


Productivity (g/l/h) 


HD-1 


8 


0.3 


AHD-2 


73 


2.5 


AHP-3 


80 


2.8 


APZ-4 


86 


3,0 



r03981 Since the lysine-produdng mutant B-6 strain which has been bred based on the random mutation and selection 
shows a productivity of less than 2.1 gMi. the APZ-4 strain showing a high productivity of 3.0 g/l/h .s useful in industry. 

(7) Lysine femnentation by APZ-4 strain at high temperature 

r03991 The APZ-4 strain, which had been reconstructed by introducing 4 effective mutations into the wild type strain, 
was subjected to the culturing test in a 5 1 jar fennenter in the same manner as in Example 2(3). except that the cuttunng 

temperature was changed to 40*C. 
[0400] The results are shown in Table 4. 

Table 4 



Temperature (•C) 


L-Lysine hydrochloride (g/l) 


Productivity (g/l/h) 


32 
40 


86 
95 


3.0 
3.3 



[0401] As is apparent from the results shown In Table 4. the lysine hydrochloride titer and productivity in cultunng at 
a hiqh temperature of 40»C comparable to those at 32»C were obtained. In the mutated and bred lysine-producing B- 
6 strain constructed by repeating random mutation and selection, the growth and the lysine producnvity are owered 
at temperatures exceeding 34-C so that lysine femnentation cannot be carried out. whereas lysine fermentation can 
be called out using the APZ-4 strain at a high temperature of 40-C so that the load of cooling « S^^^^f 
it Is industrially useful. The lysine femientation at high temperatures can be achieved by reflecting the high temperature 
adaptability inherently possessed by the wild type strain on the APZ-4 strain. 

[04021 As demonstrated in the reconstruction of the lysine-producing strain, the present invention provides a novel 
breeding method effective for eliminating the problems in the conventional mutants and acquiring industnaily advan- 
tageous strains. This methodology which reconstitutes the production strain by reconstituting the effectve mutation is 
an approach which is efficiently carried out using the nucleotide sequence Information of the genome disclosed in the 
present invention, and its effectiveness was found for the first time In the present invention. 

Example 4 

Production of DNA microarray and use thereof 

r04031 A DNA microarray was produced based on the nucleotide sequence information of the ORF deducedfrom 
the full nucleotide sequences of Corynebacterium glutamicum ATCC 13032 using software, and genes of which ex- 
pression is fluctuated depending on the carbon source during culturing were searched. 

« (1) Production of DNA microarray 

[0404] Chromosomal DNA was prepared from Corynebacterium glutamicum ATCC 13032 by the method of Saito et 
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usual manner. 

Olification of the DNA having the nucleotide sequence represented by SEQ ID NO:3433. ^ , , »^ 

mis DNAs having the nucleotide sequence represented by SEQ ID NOS:7014 and 7015 were used for the am- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:2Bl . 

K DNAS having the nucleotide sequence represented by SEQ 'D NOS:7016 and 7017 were used for the am- 
olification of the DNA having the nucleotide sequence represented by SEQ ID NO:3435. 

P^r ON^ having the nucleotide sequence represented by SEQ ID NOS:7018 and 7019 were used for the an,- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:3439, 

[Ml r ON^L having the nucleotide sequence represented by SEQ ID NOS:7020 and 7021 were used for the am- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:765 

K dNaL having the nucleotide sequence represented by SEQ ID NOS:7022 and 7023 were used for the am- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:3445. ^ , h,« =m 

Siir ONAL having the nucleotide sequence represented by SEQ ID NOS:7024 and 7025 were used for the am- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:1226. 

ra41 41 Df!lM having the nucleotide sequence represented by SEQ ID NOS:7026 and 7027 were used for the anr,- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:1 229. 

gillf DNaL having the nucleotide sequence represented by SEQ 'DJ)!OS:7028 and 7029 were used for the am- 
oiification of the DNA having the nucleotide sequence represented by SEQ ID N0.3448. 

K DnJI^ haJSi^^^^^ nucleotide sequence represented by SEQ NOS:7030 and 7031 were used for the am- 
olification of the DNA having the nucleotide sequence represented by SEQ ID NO:3451 . 

Pr ON^L having the nucleotide sequence represented by SEQ NOS:7032 and 7033 were used for the am- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:3453. 

Si 8 Df!lAL having the nucleotide sequence represented by SEQ 'D NOS:7034 and 7035 were used for the am- 
Dlification of the DNA havirig the nucleotide sequence represented by SEQ ID N0.3455, 

Siigr DN^L having the nucleotide sequence represented by SEQ ID NOS:7036 and 7037 were used for the am- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:1 743. ^ 
K DNAS having the nucleotide sequence represented by SEQ 'D NOS:7038 and 7039 were used for the am- 
Dlif ication of the DNA having the nucleotide sequence represented by SEQ ID NO:347Q. 

DnJL haXg the nucleotide sequence represented by SEQ ID NOS:7040 and 7041 were used for the am- 
Olification of the DNA having the nucleotide sequence represented by SEQ ID NO:2132. , ' 

ZS^^m^Zv^gL nucleotide sequence represented by SEQ ID NOS.7042 and 7043 were used for the am- 
plification of the DNA having the nucleotide sequence represented by SEQ ID NO:3476, 

[mS] DNAS having the nucleotide sequence represented by SEQ ID NOS.7044 and 7045 were used for the am- 
Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:3477. _ 
[mS? Dfi/IL having the nucleotide sequence represented by SEQ ID NOS:7046 and 7047 were used for the am- 
plification of the DNA having the nucleotide sequence represented by SEQ ID NO:3485. 
KS] DNAs having the nucleotide sequence represented by SEQ ID NOS:7048 and 7049 were used for the am- 
plification of the DNA having the nucleotide sequence represented by SEQ ID NO:3488. 
• KS] DNAS having the nucleotide sequence represented by SEQ ID NOS:7050 and 7051 were used for the am- 
50 Dlification of the DNA having the nucleotide sequence represented by SEQ ID NO:3489. 

SS] DNAS having the nucleotide sequence represented by SEQ ID NOS:7052 and 7053 were used for the am- 
plification of the DNA having the nucleotide sequence represented by SEQ ID NO:3494, 

KSl DNAS having the nucleotide sequence represented by SEQ ID NOS:7054 and 7055 were used for the am- 
plification of the DNA having the nucleotide sequence represented by SEQ ID NO:3496 ^ , , 
55 m4291 DNAS having the nucleotide sequence represented by SEQ ID NOS:7056 and 7057. were used for the am- 
plification of the DNA having the nucleotide sequence represented by SEQ ID NO:3497. and 

fo4S] DNAs having the nucleotide sequence represented by SEQ ID NOS:7058 and 7059 were used for the am- 
plification of the DNA having the nucleotide sequence of the rabbit globin gene. 
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r043n ?he PcTwas earned fo 30 cycles with each cycle consisting of 15 seconds at 95'C and 3 minutes at 68-C 
S a th?r^r, c^cTer ( "eneAVo PCr's ystem 9600. manufactured by PerKin E.meO. TaKaRa EX-Taq (-nufactured 
Taka a sTuzo) 1 00 ng of tne cnromosoma. ONA and tne ouffer attached to the TaKaRa =x- , aq reagent. In th case 
oUl!^^ raS^fS g ne, a single-stranded cDNA which had be n synthesized from rabbit glob.n mRNA manu ac^ured 
by TechnSo^ according to the manufacture s .nstructions using a reverse transcnptase RAV-2 (manufactur d 
Z Taka/a Shuzo) The PGR product of each gene thus amplined was subjected to agarose gel e'«:trophores.s and 
e^racted and purified using QIAquick Gel Extraction Kit (manufactured by QIAGEN). The purrf.ed PGR product was 
concem?ated b7p Lprtat it with ethanol and adjusted to a concentration of 200 hg/,1. Each PGR product was 
spotted sJde glass plate (manufactured by Matsunami Glass) having l«IAS coating .n 2 runs using GTI«.ASS 
SYSTEM (manufactured by Nippon Laser & Electronics Lab.) according to the manufacture's instructions. 

(2) Synthesis of fluorescence labeled cDNA 

r04321 The ATCC 1 3032 strain was spread on BY agar medium (medium prepared by adding 20 g of peptone (man- 
uSred^y KySuto Pham,aceutical). 5 g of yeast extract (manufactured by DIfco) and 16 g of Bactoa9ar (m^^^^^^^ 
tured bv Difco) to in 1 Irter of water and adjusting its pH to 7.2) and cultured at 30»C for 2 days. Then, me cultured 
St ain was u?hS inoculated Into 5 ml of BY liquid medium and cultured at 30-C overnight. Then, the cu«ured strauj 
was Jurther inoculated into 30 ml of a minimum medium (medium prepared by adding 5 g of ammonium sutfate. 5 g of 
Trea 0^ g of monopotassium dihydrogenphosphate. 0.5 g of d^otassium "^---^^'^^^^^-^^^^^'f^^^ 
phol nopropanesulfonic acid. 0.25 g of magnesium sulfate heptahydrate. 10 mg of 

of manganese sulfate monohydrate. 1 0 mg of ferrous suWate heptahydrate. 1 mg of zinc sujate ^eptBhyd^te 0-2 
copper sulfate, and 0.2 mg biotin to 1 liter of water, and adjusting its pH to 6.5) containing 110 '"^^^ 9'"«=°«f °; ^00 
mmoM ammonium acetat" and cultured in an Erienmyer flask at 30- to gK.e 1 .0 of absorbance at 660 nrr. ^er he 
ceMs were oreoared by centrifuging at 4»G and 5.000 rpm for 10 minutes, total RNA was prepared from the resul ng 
ce r^ng to the mShid o?Bormann eta,. ( Molecular Microt^lology. 6: 317-326 (1992)). To avoid contammatH^n 
wrth D^The RN A was treated with Dnasel (manufactured by Takara Shuzo) at 37-C for 30 minutes and hen further 
Tu Jfied C; ng Sagen RNeasy l^iniKit (manufactured by QIAGEN) according to the manufacture's -tmc^^^^^^^^^ 
UG of the resulting total RNA. 0.6 ^1 of rabbit globin mRNA (50 ng/m. manufactured by Life Technologies) and 1 nl of 
a random 6 mer primer (500 ^g/^l, manufactured by Takara Shuzo) were added for denatunng at 65 C for 0 minutes, 
fo lowed by quenching on ice Tb the resuWng solution. 6 ^1 of a buffer attached to Superscnpt II (manufactured by 
U Snlgies). 3 nfof 0.1 mol/1 DTT, 1 .5 ^ of dNTPs (25 mmoW dATP. 25 mmoW dCTP, 25 mmoVI dGTP. 10 mmoU 
I d?^) TsTof Cy5-dUTP or Cy3-dUTP (manufactured by NEN) and 2 m of Superscript II were added, and allowed 
to^nd at 25-C foMO minutes and then at 42-C for 110 minutes. The RNA extracted from me ^^'-^ 9l"~^«^^ 
he carbon source and the RNA extracted from the cells using ammonium acetate ^f"'^^^^^^^ 
Cy3-dUTP. respectively. After the fluorescence labeling reaction, the RNA was diges ed adding 1^5 ^ J'J 
sodium hydroxide-20 mmol/l EDTA solution and 3.0 nl of 10% SDS solution, and allowed to stand at 65 C for 10 
mlSutTs CJTcDNA solutions after the labeling were mixed and purified using Qiagen PGR purification Kit (man- 
ufactured by QIAGEN) according to the manufacture's instructions to give a volume of 1 0 jil. 

(3) Hybridization 

' [04331 UltraHyb (110 jil) (manufactured by Ambion) and the fluorescence-labeled cDNA solution (10 ^0 were mixed 
an^ibjecSd^Thibridization and the subsequent washing of slide glass using GeneTAG Hybridization Station (man- 
ufactured by Genomic Solutions) accorting to the manufacture's instructions. The hybndization was earned out at 
50**C. and the washing was carried out at ZS'C 

(4) Fluorescence analysis 

[0434] The fluorescence amount of each DN A array having the fluorescent cDNA hybridized therewith was measured 
using ScanArray 4000 (manufactured by GSI Lumonics). ^ ^* *k« Hoto 

[0435] Table 5 shows the Cy3 and Cy5 signal Intensities of the genes having been corrected on the basis of the data 
of the rabbit globin used as the internal standard and the Cy3/Cy5 ratios. 

Table 5 



SEQ ID NO 


Cy3 intensity 


Cy5 intensity 


Cy3/Cy5 


207 


5248 


3240 


1.62 



230 
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SEQ ID NO 


Cy3 intensity 


Cy5 intensity 


Cy3/Cy5 


3433 


2239 


2694 


0.33 


281 


2370 


2595 


0.91 


3435 


2566 


2515 


1.02 


3439 


5597 


5944 


0.81 


765 


6134 


4943 


1.24 


3455 


1169 


1284 


0.91 


1226 


1301 


1493 


0.87 


1229 


1168 


1131 


1.03 


3448 


1187 


1594 


0.74 


3451 


2845 


3859 


0,74 


3453 


3498 


1705 


2.05 


3455 


1491 


1144 


1.30 


1743 


1972 


1841 


1.07 


3470 


4752 


3764 


1.26 


2132 


1173 


1085 


1.08 


3476 


1847 


1420 


1.30 


3477 


1284 


1164 


1.10 


3485 


4539 


8014 


0.57 


3488 


34289 


1398 


24.52 


3489 


43645 


1497 


29.16 


3494 


3199 


2503 


1.28 


3496 


3428 


2364 


1.45 


3497 


3848 


3358 


1.15 



[0436] The ORF function data estimated by using software were searched for SEQ ID NOS:3488 and 3489 showing 
remarkably strong Cy3 signals. As a result, it was found that SEQ ID NOS:3488 and 3489 are a maleate synthase 
gene and an isocitrate lyase gene, respectivety. It is known that these genes are transcriptionally induced by acetic 
acid in Corynebacterium glutamicum (Archives of Microbiotogy 16&. 262-269 (1997)). 

[04371 As described above, a gene of which expression is fluctuates could be discovered by synthesizing appropnate 
oligo DNA primers based on the ORF nucleotide sequence information deduced from the full genomic nucleotide 
sequence infomnation of Corynebacterium glutamicum P^OO 13032 using software, amplifyingthe nucleotide sequenc- 
es of the gene using the genome DNA of Corynebacterium glutamicum as a template in the PGR reaction, and thus 
producing and using a DNA microarray. ^ ^ 

[0438] This Example shows that the expression amount can be analyzed using a DNA microarray in the 24 genes. 
On the other hand, the present DNA microan-ay techniques make it possible to prepare DNA microarrays having thereon 
several thousand gene probes at once. Accordingly, it is also possible to prepare DNA microarrays having thereon all 
of the ORF gene probes deduced from the full genomic nucleotide sequence of Corynebacterium glutamicum ATCC 
13032 determined by the present invention, and analyze the expression profile at the total gene level of Corynebac- 
terium glutamicum using these arrays. 

Example 5 

Homology search using Corynebacterium glutamicum genome sequence 
(1) Search of adenosine deaminase 

[0439] The amino acid sequence (ADD_ECOLI) of Escherichia coll adenosine deaminase was obtained from Swiss- 
prot Database as the amino acid sequence of the protein of which function had been confirmed as adenosine deaminase 
(EC3 5,4.4). By using the full length of this amino acid sequence as a query, a homology search was carried out on a 
nucleotide sequence database of the genome sequence of Corynebacterium glutamicum or a database of the ammo 
acids in the ORF region deduced from the genome sequence using FASTA program {Proc. Natl, Acad. Sa. ISA, 85: 
2444-2448 (1 988)). A case where E-value was le-""* or less was judged as being significantly homologous. As a result. 
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nrs s^auence sianificantly homologous with the Escherichia co// adenosine deaminase was found in the nucleotide 
eVuenc^^^^^^^^^ genome sequence of Coryne.acterium glutamicur. or the database of the am.no ac.d se- 

S^^n the ORF region deduced from the genome sequence. Based on these results, .t .s -^-"^.^^^^J^^^^^^^ 
Zct^um glutamicum coma^ns no ORF nav.ng adenosine deaminase activity and thus nas no act.v.ty of convertmg 
adenosine into inosine. 

(2) Search of glycine cleavage enzyme 

104401 The sequences (GCSP ECOLI. GCST.ECOLI and GCSH.ECOLI) of glycine decarboxylase, aminomethyl 
Srale and an ^^fnomethyFgroup carrier each of which is a component of Escherichia co// glycine cleavage 
eXe as the ai^mo^cid sequence of 'the protein, of which function had been confin^ed as glycine cleavage enzyme 
(^rp 12 10^ were obtained from Swiss-prol Database. 

ieTuence dSbLe of the genome sequence of Corynebacterium glutarr,icum or a database of the ORF 

se^uenSs deduced from t?e genome sequence using FASTA program. A case where E-value was le 

fudaed as beinq significantly homologous. As a result, no sequence significantly homologous with the ghrcine decar 

Sas'theSmethyl transferase or the aminomethyl group carrier each of which is a ^'"P—^;' ^^^^^^ 

Seine cleavage enr^o, was found in the nucleotide sequence database of the genome ^^l^^"" ^^T^^ 

S^rg/ufam/cumorXdatabaseoftheORFaminoacidsequencesestimatedfromthegenomeseque^ 

S^thesTrSrit is assumed that Corynebscterium glutamicum contains no ORF having the act«,ity of glycine d - 

^rSaseCinol^ 

enzyme. 

(3) Search of IMP dehydrogenase 

[04421 The amino acid sequence (IMDH ECOLI) of Escherichia col!\MP dehydrogenase as the amino sequenc 
S the pro ein of which function had been confimied as IMP dehydrogenase (EC1 .1 .1 .205). was obtained from Sw ss- 
JroJ DaSse^usIng the full length of this amino add sequence as a query, a homology ^--^ J- ^^^^^^ 
a nucleotide sequence database of the genome sequence of Corynebacterium glutam,cum or a database of the ORF 
Tno ac d seSencS predicted from th'e genome sequence using FASTA progran.. A case w''^- 
oMess was judged as being significantly homologous. As a result, the amino acid sequences encoded by two ORFs, 
Jamrh. an ORrposTtioned in L region of the nucleotide sequence No. 61 5336 to 61 6853 (or ORF having the nucle- 
otTs^quence repr^^^^ by SEQ ID NO:672) and another ORF positioned in the region of the nucleotide sequence 
r 6 6973 to eTS (or ORF having the nucleotide sequence represented by SEO ID ^-O^^!^) -^^/'f"^^^^^^^ 
homo ogous with the okps of Escherichia coli IMP dehydrogenase. By using the ^^^^^^l^'^ff^llTSn^^^ 
acid sequence as a query in order to examine the similarity of the amino acid sequences encoded by the ORFs wrth 
S dSydToge"ses of other organisms in greater detail, a search was carried out on ^enBanMhtJ:/M>^.n* 
nYh govO nr-aa database (amino acid sequence database constructed on the basis of GenBankCDS transition prod- 
:Ss PD8 database. Swiss-Prot database. PIR database. PRF database by eliminating duplicated ^eg'S ^nons) us^g 
BlSsT program As a result, both of the two amino acid sequences showed significant homologies with IMP dehdy- 
fo^nlsesof Xe/organisms andCeariy higher homologies with IMP dehdyrogenases than with ammo -d sequenc s 
of other oroteins and thus, it was assumed that the two ORFs would function as IMP dehydrogenase. Based on thes 
■ IXHas ther^forl a;sumed that Coo^nebacfenam glutamicun, has two ORFs having the IMP dehydrogenas 
activity. 

Example 6 

Proteome analysis of proteins derived from Corynebactehum glutamicum 

(1) Preparations of proteins derived from Corynebacterium glutamicum ATCC 13032. FERM BP-7134 and PERM BP- 



158 



[04431 Cutturing tests of Corynebacterium glutamicum ATCC 13032 (wild type strain). Coryriebactenurii glutamicum 
?eTm BP 7 rjysine-produd strain) and Coryr^ebacterium glutamicum (FERM BP-158 tysme-h.ghly produc.ng 
strain)were carried outinaSljarfemienteraccordingtothemethod in Example2(^^^ 
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Table 6 



10 
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35 



40 



Strain 


L-Lvsine yield (g/l) 


ATCC 13032 


0 


FERM BP-7134 


45 


FERM BP-158 


60 



r04441 Atter culturing cells of each strain were recovered by centrifugation. These cells were washed with Tns-HCI 
buffer (1 0 mmol/l Tris-HCI. pH 6.5. 1 .6 tT,g/ml protease inhibitor {COMPLETE; manufactured by Boehringer Mannheim)) 
three times to give washed cells which could be stored under freezing at -80'C. The freeze-stored cells were thawed 

before use. and used as washed cells. „tj ■» yi c ^r^^n 

r04451 The washed cells described above were suspended in a dismption buffer (1 0 mmol/l Tns-HCI. pH 7.4, 5 mmol/ 
I magnesium chloride. 50 mg^ RNase. 1 .6 mg/ml protease inhibitor (COMPLETE: manufactured by Boehnnger Man- 
nheim)) and disrupted with a dismptor (manufactured by Brown) under cooling. To the resulting disruption solution. 
DNase was added to give a concentration of 50 mg/1. and allowed to stand on ice for 10 minutes. The solution was 
centrifuged (5.000 x g. 15 minutes. 4»C) to remove the undlsrupted cells as the precipitate, and the supernatant was 

[0446r^To the supernatant, urea was added to give a concentration of 9 mol/1. and an equivalent amount ofalysis 
20 buffer (9 5 mol/l urea. 2% NP-40. 2% Ampholine, 5% mercaptoethanol. 1 .6 mg/ml protease inhibitor (COMPLETE; 
manufactured by Boehringer Mannheim) was added thereto, followed by thoroughly stimng at room temperature for 

prnT] '" After being dissolved, the solution was centrifuged at 12.000 x g for 15 minutes, and the supematant was 
rccov 6 red 

2s [0448] To the supematant. ammonium sulfate was added to the extent of 80% saturation, followed by thoroughly 

r0449] '*AttL?bSlng^dissolved, the solution was centrifuged (16.000 x g, 20 minutes, 4-C), and the precipitate was 
recovered. This precipitate was dissolved in the lysis buffer again and used in the subsequent procedures as a protein 
' sample. The protein concentration of this sample was determined by the method for quantifying protein of Bradford. 

30 

(2) Separation of protein by two dimensional electrophoresis ' 
[0450] The first dimensional electrophoresis was carried out as described below by the isoelectric electrophoresis 

10451] A molded dry IPG strip gel (pH 4-7. 13 cm. Immobiline DryStrips; manufactured by Amersham Phamiacia 
Biotech) was set in an electrophoretic apparatus (Muttiphor II or IPGphor; manufactured by Amersham Pharmacia 
Biotech) and a swelling solution (8 mol/l urea. 0.5% Triton X-100, 0.6% dithiothreitol, 0.5% Ampholine, pH 3-10) was 
packed therein, and the gel was allowed to stand for swelling 12 to 16 hours. ^uadc nithi 

[0452] The protein sample prepared above was dissolved In a sample solution (9 mol/l urea. 2 /o CHAPS. 1% a«m- 
othreitol. 2% Ampholine. pH 3-1 0). and then about 1 00 to 500 ng (in terms of protein) portions thereof were taken and 
added to the swollen IPG strip gel. 
[0453] The electrophoresis was carried out in the 4 steps as defined below under controlling the temperature to 20 c: 

step 1 : 1 hour under a gradient mode of 0 to 500V; 
*s step 2: 1 hour under a gradient mode of 500 to 1 .000 V; 

step 3: 4 hours under a gradient mode of 1 .000 to 8.000 V; and 
step 4: 1 hour at a constant voltage of 8.000 V. 

[0454] After the isoelectric electrophoresis, the IPG strip gel was put off from the holder and soaked In an equilibration 
50 buffer A (50 mmol/l Tris-HCI. pH 6.8. 30% gVcerol. 1% SDS. 0.25% dithiothreitol) for 15 minutes and another equili- 
bration buffer B (SO mmol/l Tris-HCI. pH 6.8. 6 mol/l urea. 30% gVcerol. 1 % SDS. 0.45% iodo acetamide) for 1 5 minutes 

to sufficiently equilibrate the gel. . « ^o, „K.-.i»« n lo/ 

[0455] After the equilibrium, the IPG strip gel was lightly rinsed in an SDS electrophoresis buffer (1 .4 ^ glycine. 0.1 A 
SDS. 0.3% Tris-HCI. pH 8.5). and the second dimensional electrophoresis depending on molecular weight was carried 
ss out as described below to separate the proteins. > / w i 

[04561 Specifically, the above IPG strip gel was closely placed on 1 4% polyacrylamide slub gel (1 4% polyacrylamide. 
0.37% bisaoylamide. 37.5 mmol/l Tris-HCI, pH 8.8. 0.1% SDS. 0.1% TEMED. 0.1% ammonium persulfate) and sub- 
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jected to electrophoresis under a constant voltage of 30 mA at ZO^O for 3 hours to separate the oroteins. 

(3) Detection of protein spot 

5 r04571 Coomassi staining was performed by the method of Gorg et al. {Electrophoresis. 9. 531 -546 (1 988)) for the 
slub gel after the second dimensional electropnoresis. Specifically, the slub gel was stained under snaking at 25 C for 
about 3 hours, the excessive coloration was removed with a decoloring solution, and the gel was thoroughly washed 

r0458r'S'eTe?^ts are shown in Fig. 2. The proteins derh^ed from the ATCC 13032 strain (Fig. 2A). FERM BP-7134 
10 strain (Fig. 2B) and FEFM^ BP-158 strain (Fig. 2C) could be separated and detected as spots. 

(4) In-gel digestion of detected protein spot 

r04591 The detected spots were each cut out from the gel and transferred into siliconized tube, and 400 pj of 100 
mmol/1 ammonium bica*onate : acetonitrile solution (1:1, v/v) was added thereto, followed by shaking ovem.ght and 
freeze^ried as such. To the dried gel, 10 jil of a lysylendopeptidase (LysC) solution (manufactured by WAKO. Prepared 
with 0 1% SDS-containing 50 mmol/1 ammonium bicarbonate to give a concentration of 100 ng^O was added and the 
gel was allowed to stand for swelling at 0-C for 45 minutes, and then allowed to stand at 3rc for 16 hours^ After 
removing the LysC solution. 20 nl of an extracting solution (a mixture of 60% acetonitrile and 5% fomnic acid) was 
added follow Jby ultrasonication at room temperature for 5 minutes to disrupt the gel. After the disruption, the extract 
was recovered by centrifugation (12,000 rpm. 5 minutes, room temperature). This operation was repeated twice to 
recoverthe whole extract. The recovered extract was concentrated by centrifugation in vact/oto halve the liquid volume. 
To the concentrate 20 v\ of 0.1% trifluoroacetic acid was added, followed by thoroughly stirring, and the mixture was 
subjected to desalting using ZipTip (manufactured by Mlllipore). The protein absorbed on the camers of Z.pTip was 
25 eluted with 5 (tl of a-cyano-4-hydroxycinnamlc acid for use as a sample solution for analysis. 

(5) Mass spectrometry and amino acid sequence analysis of protein spot with matrix assisted laser desorption ionization 
time of flight mass spectrometer (MALDI-TOFMS) 

30 r04601 The sample solution for analysis was mixed in the equivalent amount with a solution of a peptide mixture for 
mass calibration (300 nmol/I Angiotensin II, 300 nmol/l Neurotensin, 150 nmol/l ACTHclip 18-39 2.3 nmol/1 bovine 
insulin B chain), and 1 nl of the obtained solution was spotted on a stainless probe and crystallized by spontaneously 

fo4kT] AS measurement instruments. REFLEX MALDI-TOF mass spectrometer (manufactured by Bruker) and an 

35 N2 laser (337 nm) were used in combination. ... ^ „ «Kt=.inaH 

[0462] The analysis by PMF (peptide-mass finger printing) was carried out using integration spectra data obtained 
by measuring 30 times at an accelerated voltage of 19.0 kV and a detector voltage of 1.50 kV under reflector mode 
conditions. Mass calibration was carried out by the internal standard method. ^ . . 

[0463] The PSD (post-source decay) analysis was earned out using Integration spectra obtained by successively 

40 altering the reflection voltage and the detector voltage at an accelerated voltage of 27.5 kV. ^ ^. 

[0464] The masses and amino acid sequences of the peptide fragments derived from the protein spot after digestion 
were thus determined. 

(6) Identification of protein spot 

r04651 From the amino acid sequence information of the digested peptide fragments derived from the protein spot 
obtained in the above (5). ORFs corresponding to the protein were searched on the genome sequence database of 
Coryriebacterium glutamicum ATCC 1 3032 as constructed in Example 1 to identify the protein. 
• [0466] The identification of the protein was carried out using MS-Rt program and MS-Tag program of intranet protein 
so prospector. 

(a) Search and identification of gene encoding high-expression protein 

[04671 In the proteins derived from Corynebacterium glutamicurr, ATCC 1 3032 showing high expression amounts in 
55 CBB-staining shown in Fig. 2A. the proteins corresponding to Spots-1 ,2.3.4 and 5 were identified by the abovemethod_ 
[04681 As a result, it was found that Spot-1 corresponded to enolase which was a protein having the arnino acid 
seauence of SEQ ID r40:4S85; Spot-2 con-esponded to phosphoglycelate kinase which was a protein having th ammo 
acid sequence of SEQ ID NO:5254; Spot-3 corresponded to glyceraldehyde-3-phosphat6 dehydrogenase which was 
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Kw c;pn in NO-5255- 3D0t-4 corresDonded to fructose bis- 

fcoConi^d" tnose p:ospnate isomerase which was a orotein having the amino acid secuence represented by 
3EQ ID NO:5252. <=Pn ID IMOS I 085 1 754 1 775. 3043 and 1 752 encoding th prot ins corre- 

?o soots'? 2 Tfa^d 5 resoitive7°^^^^^^^ P-teins ar important in the centra, metabolic 

\l%m Also the protein corresponding to Spot-9 in Fig. 2 was identified in the same manner as described above, 
^ t JLoffn^inrt that Snot-9 was an elongation factor Tu which was a protein having the amino acid sequence repre- 
SJtL by SEQ ID N0S37 :nd' that Te^protein was encoded by DN A having the nucleotide sequence represent d 

'^e?S these resurts. the proteins having high expression level were identified by proteorne ^n^'V^i^ ^9 
Se qeno^sequence database of (^rynetacterium glutamicum constructed in Example 1 Thus the ""c'^^^ese- 
Quen^sTf the genes encoding the proteins and the nucleotide sequences upstream thereof could be ^^a'^'^ed s^mu^ 
t^eo^s^ ^or^lITgly. it is shown that nucleotide sequences having a function as a high-express.on promoter can be 
efficiently selected. 

20 (b) Search and identification of modified protein 

r04721 Among the proteins derived from Corynebacterium glutamicum FERM BP-7134 shown in Fig. 2B. Spots-6 
7 ^nd 8 wTe identified by the above method. As a result, these three spots all corresponded to catalase wh.ch was a 

analysis using the genome sequence database of Corynebacterium glutam.cum constructed m Exannple 1 . 
(c) Search and identification of expressed protein effective In lysine production 

10475] It was found out that in Fig. 2A (ATCC 13032: wild type strain). Fig. 2B (-^^^^^^^-^J '"^^^^^^^ 
strain) and Rg 2C (FERM BP-1 58: lysine-highly producing strain), the catalase corresponding to Spot-8 and the elon 
gation factor Tu coLsponding to Spot-9 as identified above showed the higher expression level with an increase In 

Kf'^^ed o^'S'ese results, it was found that hopeful mutated proteins can be efficient^ searched and identified 
[rb^eedlnTa^,.rng at strengthening the productivfty of a target product by the proteorne ana^s.s using the genome 
sequence database of Corynebacterium glutamicum constructed in Example 1 ■ nucleotide se- 

[04771 Moreover, useful mutation points of useful mutants can be easily specified by searching *e nucleotide se- 
quences rnudLide sequences of promoter. ORF. or the like) relating to the identified proteins us.ng^the above data- 
SaseTndusSrprimers designed on the basis of the sequences. As a resutt of the fact that the '^^J'^ll^^^^^ 
sp^ified InTustSally useful rSutants which have the useful mutations or other useful mutations denved therefrom can 

?0478?"^Whife the Invention has been described in detail and with reference to specific embodimente thereof .It will 
beUparrio one orskill in the art that various changes and modifications can be made therein without departing 
from the spirit and scope thereof. All references crted herein are incorporated in their entirety. 
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50 Claims 

1 . A method for at least one of the following: 



(A) identifying a mutation point of a gene derived from a mutant of a coryneform bacterium. 
55 (B) measuring an expression amount of a gene d rived from a coryneform bactenum. 

(C) analyzing an expression profile of a gene derived from a coryneform bactenum. 

(D) analyzing expression patterns of genes derived from a coryneform bactenum. or 

(E) identifying a gene homologous to a gene derived from a coryneform bactenum. 
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said method comprising: 



(a) oroducing a oolynucleotide array by adhenr,g to a solid support at least two polynucleotides selected 
rom tne group consisting of first polynucleotides comprising the nucleotide sequence -P-^"'^^^^^^^^^^^^ 
on of SEQ ID NOS:1 to 3501, second polynuci otides wf^ich hybridiz wrthth first polynuci otidesunde 
ILgenl conditions, and third polynucleotides comprising a sequence of 10 to 200 continuous bases of 

iltSblt^tr ^Z^^^ With at least one of a labeled Po^-eotide d~m a 
rynefomi bacterium, a labeled polynucleotide derived from a mutant of the coiyneform bacterium or a 
,0 labeled polynucleotide to be examined, under hybridization conditions. 

(c) detecting any hybridization, and 

(d) analyzing the result of the hybridization. 

2 The method according to claim 1 . wherein the corynefomn bacterium is a microorganism belonging to the genus 
IS Corynebacterium. the genus Brevibacterium. or the genus Microbactenum. 

3. The method according to claim 2. wherein the mteroorganism belonging to the genus '^^^^^^^'''f^^^^^^ 

from the group consisting of Corynebacterium glutamicum. Corynebactenum acetoacdoph.lum. ^"^^^^"T 
acetoglutamLm. Cot^ebacXerium cattunae, Corynebacterium herculis. Corynebactenum l.hum. Corynebacten- 
20 urn melassecola. Corynebacterium thermoaminogenes. and Corynebacterium ammomagenes. 

4 The method according to claim 1 , wherein the polynucleotide derived from a corynefomn ^^<^^^'"^'J^l^°^^"^^^ 
^«de derived from a mutant of the corynefom. bacterium or the polynucleotide ^° ^« 

to the biosynthesis of at least one compound selected from an amino acid, a nucleic acid, a vitamin, a sacchande. 
25 an organic acid, and analogues thereof. 

5. The method according to claim 1 . wherein the polynucleotide to be examined is derived from Escherichia coli. 

• 6. A polynucleotide array, comprising: 

'° at least two polynucleotides selected from the group consisting of first polynucleotides 

otide sequence represented by any one of SEQ ID NOS.l to 3501 . second polynucleotides w^^^^ h^n^ue 
with the first polynucleotides under stringent conditions, and third polynucleotides compns.ng 10 to 200 con- 
tinuous bases of the first or second polynucleotides, and 

35 a solid support adhered thereto. 

7. A polynucleotide comprising the nucleotide sequence represented by SEQ ID NO:1 or a polynucleotide having a 
homology of at least 80% with the polynucleotide. 

40 8 A polynucleotide comprising any one of the nucleotide sequences represented by SEQ ID NOS:2 to 3431 . or a 
polynucleotide which hybridizes with the polynucleotide under stringent conditions. 

9 A polynucleotide encoding a polypeptide having any one of the amino acid sequences represented by SEQ ID 
NOS:3502 to 6931 . or a polynucleotide which hybridizes therewith under stringent conditions. 

10. A polynucleotide which is present in the 5" upstream or3' downstream of a polynucleotide •;°'"P'<^1"9 '^^JJJ^ 
sequence of any one of SEQ ID tMOS:2 to 3431 in a whole polynucleotide comprising the nucleotide sequence 
represented by SEQ ID NO:1. and has an activity of regulating an expression of the polynucleotide. 

50 11. A polynucleotide comprising 10 to 200 continuous bases in the nucleotide sequence "J^^^^P^'y""^'^^^^^^^ 

one of claims 7 to 1 0. or a polynucleotide comprising a nucleotide sequence complementary to the polynucleotide 
. comprising 10 to 200 continuous based. 

12. A recombinant DNA comprising the polynucleotide of any one of claims 8 to 11 . 

13. A transfomiant comprising the polynucleotide of any one of claims 8 to 11 or the recombinant DNA of claim 12. 

14. A method for producing a polypeptide, comprising: 
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cuituring th transformant of claim 13 in a medium to produce and accumulate a polypeptide encoded by the 
polynucleotide of claim 8 or 9 in th m dium. and 
recov ring the polypeptide from the medium. 

1 5. A m thod for producing at least one of an amino acid, a nucleic acid, a vitamin, a saccharide, an organic acid, and 
analogues thereof, compnsing: 

cuituring the transfomiant of claim 13 in a medium to produce and accumulate at least one of an amino acid, 
a nucleic acid a vitamin, a saccharide, an organic acid, and analogues thereof in the medium, and 
recovering the at least one of the amino acid, the nucleic acid, the vitamin, the saccharide, the organic acid, 
and analogues thereof from the medium. 

16. A polypeptide encoded by a polynucleotide comprising the nucleotide sequence selected from SEQ ID NOS:2 to 
3431. 

17. A polypeptide comprising the amino acid sequence selected from SEQ ID NOS:3502 to 6931 . 

18 The polypeptide according to claim 16 or 17. wherein at least one amino acid is deleted, replaced, inserted or 
" added, said polypeptides having an activity which is substantially the same as that of the polypeptide without said 

20 at least one amino acid deletion, replacement, insertion or addition. 

1 9 A polypeptide comprising an amino acid seq uence having a homology of at least 60% with the amino acid sequence 
* of the polypeptide of claim 1 6 or 1 7. and having an activity which is substantially the same as that of the polypeptide. 

25 20. An antibody which recognizes the polypeptide of any one of claims 1 5 to 1 9. 

21. A polypeptide array, comprising: 

at least one polypeptide or partial fragment polypeptide selected from the polypeptides of claims 16 to 19 and 
30 partial fragment polypeptides of the polypeptides, and 

a solid support adhered thereto. 

22. A polypeptide array, comprising: 

35 at least one antibody which recognizes a polypeptide or partial fragment polypeptide selected from the polypep- 

tides of claims 1 6 to 1 9 and partial fragment polypeptides of the polypeptides, and 
a solid support adhered thereto. 

23. A system based on a computer for identifying a target sequence or a target structure motif derived from a coryne- 
40 form bacterium, comprising the following: 

(i) a user input device that inputs at least one nucleotide sequence information selected from SEQ ID NOS:1 
to 3501 , and target sequence or target structure motif infomnation; 

(ii) a data storage device for at least temporarily storing the input information; 

(lii) a comparator that compares the at least one nucleotide sequence information selected from SEQ ID NOS: 
1 to 3501 with the target sequence or target structure motif information, recorded by the data storage device 
for screening and analyzing nucleotide sequence information which is coincident with or analogous to the 
target sequence or target structure motif information; and 

(iv) an output device that shows a screening or analyzing result obtained by the comparator. 

24. A method based on a computer for identifying a target sequence or a target structure motif derived from a coryne- 
form bacterium, comprising the following: 

(i) inputting at least one nucleotide sequence infomnation selected from SEQ ID NOSil to 3501, target se- 
55 qu nee information or target structure motif information into a user input device; 

(ii) at least temporarily storing said infomnation; 

(iii) comparing the at least one nucleotide sequence infomnation selected fr m SEQ ID NOS:1 to 3501 with 
the target sequence or target structure motif information; and 
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(iv) screening and analyzing nucleotide sequence infonnatlon which is coincident with or analogous to the 
target sequenc or target structure motif information. 

25. A system based on a computer for identifying a target sequence or a target structure motif derived from a coryne- 
form bacterium, comprising the following: 

(i) a user input device that inputs at least one amino acid sequence information selected from 3EQ ID NOS: 
3502 to 7001 . and target sequence or target structure motif information; 

(ii) a data storage device for at least temporarily storing the input information; c^=r.ir^Mr^Q 
(ill) a comparatorthat compares the at least one amino acid sequence information selected from SEQ ID NOS. 
3502 to 7001 with the target sequence or target structure motif information, recorded by the data storage 
device for screening and analyzing amino acid sequence infomiation which is coincident with or analogous to 
the target sequence or target structure motif information; and 

(iv) an output device that shows a screening or analyzing result obtained by the comparator. 

26. A method based on a computer for Identifying a target sequence or a target structure motif derived from a coryne- 
form bacterium, comprising the following: 

(i) inputting at least one amino acid sequence information selected from SEQ ID NOS:3502 to 7001 . and target 
20 sequence information or target structure motif information Into a user Input device; 

(il) at least temporarily storing said information; 

(HO comparing the at least one amino acid sequence Infomiation selected from SEQ ID NOS:3502 to 7001 
withthetargetsequenceortargetstructuremotif information; and 

(Iv) screening and analyzing amino acid sequence Infomiation which is coincident with or analogous to the 
25 , target sequence or target structure motif Information. 

27. A system based on a computer for determining a function of a polypeptide encoded by a polynucleotide having a 
target nucleotide sequence derived from a coryneform bacterium, comprising the following: 

(i) a user input device that Inputs at least one nucleotide sequence information selected from SEQ ID NOS;2 
to 3501. function Information of a polypeptide encoded by the nucleotide sequence, and target nucleotidp 
sequence information; 

(II) a data storage device for at least temporarily storing the input infomnation; 

(110 a comparator that compares the at least one nucleotide sequence Information selected from SEQ ID NOS: 
2 to 3501 with the target nucleotide sequence information for determining a function of a polypeptide encoded 
by a polynucleotide having the target nucleotide sequence which Is coincident with or analogous to the poly- 
nucleotide having at least one nucleotide sequence selected from SEQ ID NOS:2 to 3501; and 
(iv) an output devices that shows a function obtained by the comparator. 

28 A method based on a computer for determining a function of a polypeptide encoded by a polypeptide encoded by 
' a polynucleotide having a target nucleotide sequence derived from a coryneform bacterium, comprising the fol- 
lowing: 

(i) inputting at least one nucleotide sequence infomnation selected from SEQ ID NOS:2 to 3501 , function in- 
formation of a polypeptide encoded by the nucleotide sequence, and target nucleotide sequence information; 

(ii) at least temporarily storing said infomnation; 

(iiO comparing the at least one nucleotide sequence infomnation selected from SEQ ID NOS:2 to 3501 with 
the target nucleotide sequence information; and 

(iv) determining a function of a polypeptide encoded by a polynucleotide having the target nucleotide sequence 
which is coincident with or analogous to the polynucleotide having at least one nucleotide sequence selected 
from SEQ ID NOS:2 to 3501 . 

29. A system based on a computer for determining a function of a polypeptide having a target amino acid sequenc 
derived from a corynefomn bacterium, comprising the following: 

(i) a user input device that inputs at least one amino acid sequence infomnation selected from SEQ ID NOS: 
3502 to 7001 . function infomiation based on the amino acid sequence, and target amino acid sequenc infor- 
mation; 
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(ii) a data storing device for at least temporarily storing the input information; 

a comoarator that compares the at least one amino acid s quenc inf omiat.on selected from SEQ ID NOS. 
S502 trzOoTS target am.no ac.d sequence infom^ation for detem^ining a function of a polypeptide 
navingVe target amino ac^ sequence wmcn is coincident with or analogous to the po^peptide having at lea.t 
on amino acid sequence selected from SEQ ID NOS:3502 to 7001 : and 
(iv) an output device that shows a function obtained by the comparator 

30. A method based on a computer for detemnining a function of a po^rpeptide having a target amino acid sequence 
derived from a coryneform bacterium, comprising the following: 

(i) inputting at least one amino acid sequence infom^atlon selected from SEQ ID NOS:3502 to 7001 . function 
information based on the amino acid sequence, and target amino acid sequence mforniation; 

analogous to the polypeptide having at least one amino acd sequence selected from SEQ ID NOS.3502 to 
7001. 

31 The system according to any one of claims 23. 25, 27 and 29. wherein a conrneform bacterium is a microorganism 

■ of the genus Corynebacterium. the genus Bmvlbacterium. or the genus Microbactenum. 

32 The method according to any one of claims 24. 26. 28 and 30, wherein a corynefomi bacterium is a microorganism 

■ of the genus Corynebacterium. the genus Brevibacterium. or the genus Microbactenum. 
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33 The svstem according to claim 31 . wherein the microorganism belonging to the genus Corynebacterium is se ected 
J^SrourcoSng o' con^nebacterium glutamicum. Corynebacterium acetoaadopNIum. Corynebactenum 
aJ^tMr^^rCorynebactZumcaliunae. Corynebacterium bercuUs, Corynebactenum „l,um. Corynebacten- 
urn me!a^ecoia: Corynebacterium thermoaminogenes. and Corynebacterium ammon.agenes. 

34 The method according to claim 32. wherein the microorganism belonging to the genus ^'Tf 

f^mThe arourconsisting of Corynebacterium glutamicum, Corynebacterium acetoaadopNIum. Con^ebactenum 
Z^llm^r^^^ corynebacterium lilium. Corynebacten- 

iTZlaTecola: corynebacterium tHermoaminogenes. and Corynebacterium ammon.agenes. 

35 A recording medium or storage device which is readable by a computer in which at least one nucleotide sequence 
rnf^Sion selected from SEQ ID NOS:1 to 3501 or function Infom^ation based on the nucleotide sequence .s 
recorded, and is usable in the system of claim 23 or 27 or the method of claim 24 or 28. 

36 A recording medium or storage device which is readable by a computer in which at least one amino acid sequence 
fnf^Son ^^^ed from sIq ID NOS:3502 to 7001 or function infoonation based on the am.no acid sequence 
is recorded, and is usable in the system of claim 25 or 29 or the method of claim 26 or 30. 

37 The recording medium or storage device according to claim 35 or 36, which is a computer readable recording 
medirselSedfromthegroupconsistingofafloppydisc aj^^^^^^^^ 

{RAM), a read only memory (ROM), a magneto-optic disc (MO), CD-ROM. CD-R, CD-RW, DVD-ROM. DVD HAM 
and DVD-RW. 

38 A DolvoeDtide having a homoserine dehydrogenase activity, comprising an amino acid sequence in which the Val 
reS^;^att?e5«hin'^^ 

is replaced with an amino acid residue other than a Val residue. 

39. A povpeptide comprising an amino acid sequence in which the Val residue at the 59th position in the amino a^id 
sequence as represented by SEQ ID NO:6952 is replaced with an ammo acd residue other than a V&l residue. 

40. The polypeptide according to claim 38 or 39. wherein the Val residue at the 59th position is replaced with an Ala 

residue. 
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41 A polypeptide having pyruvate carboxylase activity, compnsing an amino acid sequence in which the Pro residue 
' at the S^ath posmon in the amino acid sequence of pyruvate carboxylase derived from a coryn form bactenum .s 
replaced with an amino acid residue other than a Pro residue. 

5 42. A polypeptide comorising an amino acid sequence in which th Pro residue at the 458th position the E^ino acid 
sequence reoresented by SEQ ID^NO:4265 is replaced with an amino acid residue other than a Pro residue. 

43. The polypeptide according to claim 41 or 42. wherein the Pro residue at the 4S8th position is replaced with a Ser 
residue. 

44. The polypeptide according to any one of claims 38 to 43. which is derived from Corynebactehum giutamicvm. 

45. A DNA encoding the polypeptide of any one of claims 38 to 44. 
15 46. A recombinant DNA comprising the DNA of claim 45. 

47. A transfomiant comprising the recombinant DNA of claim 46. 

48. A transformant comprising in its chromosome the DNA of claim 45. 

20 

49. The transfomiant according to claim 47 or 48, which is derived from a coryneform bactenum. 

50. The transformant according to claim 49. which is derived from Corynebactehum glutamicum. 
25 51 . A method for producing L-lystne. comprising: 

culturing the transfomiant of any one of claims 47 to 50 in a medium to produce and accumulate L-lysine in 
the medium, and 

recovering the L-lysine from the culture. 

52. A method for breeding a coryneform bacterium using the nucleotide sequence information represented by SEQ 
ID NOS:1 to 3431 , comprising the following: 

(i) comparing a nucleotide sequence of a genome or gene of a production strain derived a corynefomi bact - 
rium which has been subjected to mutation breeding so as to produce at least one compound selected from 
an amino acid, a nucleic acid, a vitamin, a saccharide, an organic acid, and analogous thereof by a femnentation 
method, with a corresponding nucleotide sequence in SEQ ID NOS:1 to 3431 ; 

(ii) identifying a mutation point present in the production strain based on a result obtained by (i): 

(iiO introducing the mutation point into a corynefomi bacterium which is free of the mutation point, or deleting 
40 the mutation point from a coryneform bacterium having the mutation point; and 

(iv) examining productivity by the femnentation method of the compound selected in (i) of the corynefomi 
bacterium obtained in (iii). 

53. The method according to claim 52. wherein the gene is a gene encoding an enzyme in a biosynthetic pathway or 
45 a signal transmission pathway. 

54. The method according to claim 52. wherein the mutation point is a mutation point relating to a useful mutation 
which improves or stabilizes the productivity. 

50 55. A method for breading a coryneform bacterium using the nucleotide sequence information represented by SEQ 
ID NOS:1 to 3431 , comprising: 

(I) comparing a nucleotide sequence of a genome or gene of a production strain derived a coryneform bacte- 
rium which has been subjected to mutation breeding so as to produce at least one compound selected from 
55 an amino acid, a nucleic acid, a vitamin, a saccharide, an organic acid, and analogous thereof by af emientation 

method, with a corresponding nucleotide sequence in SEQ ID NOS:1 to 3431 ; 
(ii) identifying a mutation point present in the production strain based on a result obtain by (i); 
(iiO deleting a mutation point from a coryneform bacterium having the mutation point; and 
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(iv) examining productivity by th fermentation method of the compound selected in (i) of the oorynefom, 
bacterium obtained in (iii). 

56. Th method according to cla.m 55, wnere.n tne gene -s a gene encoding an enzyme .n a oiosynthetic pathway or 
5 a signal transnnission pathway. 

37. The method according to claim 55, wherein the mutation point is a mutation point which decreases or destabilizes 
the productivity. 

w 58. A method for breeding a coryneform bacterium using the nucleotide sequence infomiation represented by SEQ 
ID NOS:2 to 3431 , comprising the following: 

m identifvina an isozyme relating to biosynthesis of at least one compound selected from an amino acid, a 
SlidetSa vilS^a saccharide, an organic acid, and analogous thereof, based on the nucleot.de se- 
15 quence Information represented by SEQ ID NOS:2 to 3431 ; 

(ii) classifying the isozyme identified in (0 into an isozyme having the same activity; 
liO mutating all genes encoding the Isozyme having the same activity simultaneously; and 
S Txaminfng p^oductivrty by a fem^entation method of the compound selected m (.) of the corynefom, bac- 
terium which have been transformed with the gene obtained in (iii). 

59. A method for breeding a corynefom, bacterium using the nucleotide sequence infomnation represented by SEQ 
ID NOS:2 to 3431 . comprising the following: 

m arranging a function information of an open reading frame (ORF) represented by SEQ ID ^OS^ ta^J ■ 
Si!) anS the arranged ORF to correspond to an enzyme on a known biosynthesis or signal transmission 

S expilcating an unknown biosynthesis pathway or signal transmission pathway of a ^^"1'°^^^^^''";^ 
!n combination with infom^ation relating known biosynthesis patt^way or signal transmission pathway of a co- 

S «mpaS^'^^pathway explicated in (iiO w«h a biosynthesis pathway of a target useful produc^ and 
vurarscenetically varying a corynefom, bacterium based on the nucleotide sequence information to e.the 
SLJ^Jera oathly lic^^ is judged to be important in the biosynthesis of the target useful product in (iv or 
wTakt a path^arwhS^^^ -t to be ir^portant in the biosynthesis of the target useful product in (rv). 

35 60. A coryneform bacterium, bred by the method of any one of claims 52 to 59. 

61. The corynefom, bacterium according to claim 60. which is a microorganism belonging to the genus Corynetacte- 
rium. the genus BrBvlbacterium. or the genus Microbactenum. 

Si^e^^SuracJfSamLm. Corynebactenum calluna^. Ccrynebacterium herculis. corynebactenum - 
' ^Z^^ryTeZcte^^^^^^^ cZrynebacteriun, mermoamino genes, and Con^nebactenur. an,n,on,a 

genes. 

63. Amethodforproducingatleastonecompoundselectedfromanaminoacid.anucleicacid.avitamin.asaccharid . 
an organic acid and an analogue thereof, comprising: 

culturing a corynefom, bacterium of any one of claims 60 to 62 in a medium to P™^"'^^ f 
S one compound selected from an amino acid, a nucleic acid, a vitamin, a sacchande. an organic ac.d. 

and analogues thereof; 
recovering the compound from the culture. 

64. The method according to claim 63, wherein the compound is L-lysine. 

65. A method for identifying a protein relating to useful mutation based on proteome analysis, comprising th following: 
(i) preparing 
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a protein derived from a oactenum of a production strain of a coryneform bacterium whch has been sub- 
jected to mutation breeding by a fermentation process so as to produce at least one compound selected 
from an amino acid, a nucleic acid, a vitamin, a saccharide, an organic acid, and analogues ther of. and 
a protein derived from a bacterium of a parent strain of the production strain; 

5 

(ii) separating the proteins prepared in (i) by wo dimensional electrophoresis: 

(iii) detecting the separated proteins, and comoaring an expression amount of the protein derived from the 
production strain with that derived from the parent strain; 

(iv) treating the protein showing different expression amounts as a result of the comparison wrth a peptidase 
10 to extract peptide fragments; 

(V) analyzing amino acid sequences of the peptide fragments obtained in (rv); and 

(vi) comparing the amino acid sequences obtained in (v) with the amino acid sequence represented by SEQ 
ID NOS:3502 to 7001 to identifying the protein having the amino acid sequences. 

15 66. The method according to claim 65. wherein the corynefonm bacterium is a microorganism belonging to the genus 
corynebacterium, the genus Brevibactehum, or the genus Microbacterium, 

67 The method according to claim 66. wherein the microorganism belonging to the genus Corynebacterium is selected 
■ from the group consisting of Corynebacterium glutamicurr^. Ccryr^ebacterium acetoacidophilum. Corynebactenum 
20 acetoglutamicum. Coryr^ebacterium callunae, Coryr^ebacterium herculis. Coryr^ebacterium tihum, Corynebacten- 

um melassecola, Corynebacterium thermoaminogenes, and Corynebacterium ammoniagenes. 

68. A biologically pure culture of Corynebacterium glutamicum AHP-3 (PERM BP-7382) . 
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